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BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

PHASE II
GENERAL DESIGN MEMORANDUM

APPENDIX A

SOILS, GEOLOGY, AND CONSTRUCTION MATERIALS

SECTION A

DRILLING AND TESTING PROGRAM

Al. General. A drilling program was mutually agreed upon
by both Gannett FLeming Corddry and Carpenter, Inc., Consulting
Engineers, Harrisburg, Pennsylvania, and the Buffalo District, j
Corps of Engineers. This drilling program was performed by
F. T. Kitlinski & Associates, Inc., Consulting Foundation Engi-
neers, of Harrisburg, Pennsylvania. A subsurface exploration
plan, showing the location of all test borings, is presented on
Plate Al. One truck-mounted Sprague & Henwood Model 35H
drilling rig and two skid-mounted Sprague & Henwood Model 40C
drilling rigs were employed for drive sampling in overburden and
core drilling in rock. One truck-mounted Mobile drill, Model B3U,
was employed for auger drilling. Drilling and field testing were
performed in two phases. The purpose of the Phase I program
was to determine the general feasibility of the project site. The
purpose of the Phase II program was to secure sufficient additional
data for sound design of the containment structures and appurte-
nances. The Phase II program was begun following a field meet-
ing organized to evaluate the results of the Phase I program.
Drilling and field testing were done during May and June 1978.
Logs of core borings and auger borings are presented in
Subappendix Al.

A2. Drive Samplina. The purpose of drive sampling was to
obtain knowledge of the composition, thickness, sequence, and
structure of overburden materials. Sampling was performed by

" driving a 3-inch split-spoon sampler with a 300-pound hammer,
free falling through a distance of 18 inches. Blow counts were

-Al-
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recorded for every 6 inches of penetration of the sampler. A total
of 324 linear feet of overburden was penetrated, of which 200
linear feet were drilled during the Phase I drilling and 124 linear
feet were drilled during the Phase II drilling.

A3. Core Drilling. Core drilling in rock commenced when
drive sampling became impractical, due to refusal of the drive
sampler to penetrate further. All rock cores recovered were drill-
ed with a standard double-tube core barrel, using a 3-inch (NX)
diamond drill bit. Phase I drilling totaled 159 linear feet and
Phase II drilling totaled 88 linear feet for a total of 247 linear
feet.

A4. Auger Boring. Auger borings were made in overburden
using power-driven, 6-inch diameter earth augers. Auger boring
samples were taken every 3 feet and at changes in material. The
purpose of the auger borings was to supplement knowledge of
overburden obtained from spoon sampling and to obtain large bag
samples of overburden materials for laboratory testing. A total
of Ill linear feet of auger boring was performed.

A5. Field Permeability Tests. Four of the test borings were
tested for permeability during the drilling process. A total of
15 field permeability tests were performed. A field permeability
test is a test performed in cased drill holes to determine the co-
efficient of permeability of the "in-situ" soil. The tests were
run immediately before the sample was taken and after the casing
was advanced and cleaned. The tests were performed by main-
taining the water level in the casing at a constant elevation for
at least 15 minutes. Readings of the amount of water necessary
to maintain the water level were taken at three 5-minute intervals.

A6. Pressure Testing. The hydraulic pressure test consists
of pumping water into isolated portions of a drilled hole. Portions
of the drilled hole are isolated by a device fitted with expand-
able rubber "packers" set 5 feet apart. When the device is set
at the desired depth, the packers are expanded, effectively seal-
ing off the 5-foot portion of the hole between the packers and
the portion of the hole between the lower packer and the bottom
of the drill hole. The zone between the packers and the zone
between the lower packer and bottom of hole can then be tested
independently by forcing water into the desired section of the
hole. Although the packers were set firmly, leakage through
rock fissures occurred at the packers. Despite repeated at-
tempts in several holes to run the pressure tests, excessive
leakage through rock fissures around the packers prevented the
necessary pressure build-up for a meaningful test. One com-
plete pressure test was run. However, due to leakage, no pres-
sure build-up could be obtained, either between or below the
packers, and the attempt was abandoned.

-A2 -



A7. Undisturbed Sampling. Borings were made to obtain
"undisturbed" soil samples, which, on testing, would show prop-
erties as close to "in-situ" properties as any sample that can be
obtained. "Undisturbed" samples were taken at selected loca-
tions at depths where the taking of "undisturbed" samples was
both feasible and practical. Both 3-inch and 5-inch Shelby tube
samples were taken in soft material in which the Shelby tubes
could be pressed mechanically. Four undisturbed Shelby tube
samples were obtained: one 3-inch and three 5-inch.

-A3 -
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SECTION B

GEOLOGY

A8. Physiography and Topography. The site of work along
Big Creek lies within the Erie Plain of the Central Lowland Physio-
graphic Province. The Erie Plain is characterized by somewhat
rolling topography which slopes regionally to the northwest
(Reference Al). In the vicinity of the project site, Big Creek has
deeply dissected the regional topography, providing local relief
of upwards to 125 feet. Along most of its exposed length, Big
Creek flows over a shale bedrock surface. In places, small
bedrock riffles and pools have formed. At other places, the bed-
rock is covered by a thin veneer of platy shale gravel. Outcrops
of bedrock occur throughout the Big Creek Valley.

A9. Previous locations of Big Creek and Manmade Features
Within the Project Site. The position of Big Creek within the
limits of the Big Creek Flood Control Project is in part in a nat-
ural location and in part in a manmade location. Drawings re-
ceived from the Chessie System show the location of Big Creek
prior to and after the Baltimore and Ohio Railroad construction
that was performed in 1918. These drawings also show other
features such as the borrow pit used for railroad embankment
material, an abandoned foundation of a power plant located at
the trash pile at the downstream end of the project, a reservoir
for the power plant, and retaining walls that are now covered
with the trash pile material. The previous locations of Big Creek
and the manmade features within the project site are presented
on Plate A2.

AIO. Man has significantly altered the location of Big Creek
as well as the topography within the project site. When the pre-
sent manmade features are added to the above-noted workings
of man, the result is a project site that has been greatly changed
by man. Generally, a report dealing with soils and geology pri-
marily addresses the natural soils and geology. For this report,
the effects of man have been significant; and it is important to
distinguish between a natural condition and a manmade alteration.
The effects of these manmade alterations on the Big Creek Flood
Control Project will be discussed in subsequent paragraphs where
applicable.

All. General Geologic Settin . Bedrock within the project
site consists predominantly of soft, blue-grey shale. A plan of
the project site showing the top of rock contours is presented
on Plate A3. The shale represents a portion of the Chagrin For-
mation of Devonian Age (References Al and A3). Erosion and
downcutting by Big Creek have removed all traces of glacial

-A4 -
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deposits within the immediate vicinity of the project site. Most

of the soil cover within the study area has been re-worked by the

activities of man. Natural soils remaining are predominantly
fluvial or flood plain soils. Subsoils are composed principally

of sandy, silty clay.

Al2. Bedrock-Shale. Blue-grey shale predominates through-

out the project site. It is exposed nearly continuously in the

creek bottom throughout the limits of the project. It is also ex-

posed in outcrop immediately outside the limits of the project at

the upstream and downstream ends of the project area. With one

exception, described below, shale was the only rock type en-

countered in the test borings. The outcrops of bedrock in the

vicinity of the project site show the shales to be horizontally

bedded.

A13. Because of its topographic position and character, it is

believed that the blue-grey shale encountered along Big Creek in

the vicinity of the project area is part of the Chagrin Formation

of Devonian Age (Reference Al). An outcrop of the overlying black

Cleveland shale has been reported along Big Creek upstream

(west) of the project site (References A2 and A3). However, no

evidence of the Cleveland shale was encountered within the pro-

ject site.

A14. The Chagrin Formation within the project site consists of

silty shale. On freshly exposed surfaces, it is medium to dark

blue-grey in color. Weathered surfaces are commonly light blue-

grey to light grey.

A15. Shale encountered in test borings appears well indurated

upon extraction from the core barrel. However, after a short

period of exposure and drying (about 1/2 hour), numerous hairline

fractures or partings began to develop. The partings develop

parallel to bedding (horizontal) at 1/4-Inch spacings. Upon con-

tinued exposure, refraction partings develop at right angles be-

tween many of the horizontal fractures.

A16. Soft, apparently discontinuous, zones of poorly indurated

grey shale are scattered throughout the subsurface in the project

area. Depths to these zones are variable and apparently unre-

lated to topography, ground-water level, or proximity to Big Creek.

Similarly, clay seams are present within the shale in the project

area. Thickness of the poorly indurated shale ranges from 0.05

foot to about 0.6 foot. Thickness of the clay seams generally

averages less than 0.1 foot.

A17. Vertical and near vertical fractures (joints) were observ-

ed in outcrops on exposed surfaces. However, as vertical frac-

turing of the shale recovered from drill holes was not extensive,
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it is probable that the spacing of a vertical joint set is not close.
Vertical fracturing of shale in outcrops may also be the result of
the development of refraction partings as described above, rather
than a response to a regional joint system. Intersection of ver-
tical fractures and horizontal partings frequently resulted in the
production of numerous small blocky fragments during drilling.
Weathering along vertical fracture surfaces was not common, al-
though clay was detected on a few surfaces. Most vertical and
practically all horizontal fractures were fresh, showing little or
no weathering or clay filling.

A18. Weathering of the shale in vertical cuts was observed to
result in the production of numerous, small, 1/2- to 1-inch platy
shale fragments, silty clay, and sand. Exposed slopes comprised
of these materials tend to form a sticky, somewhat coherent,
easily erodible mass. The slope angle of these deposits formed
at the base of cuts averages about 40 to 45 degrees. Excavations
in bedrock should allow for the development of this detritus.

A19. Weathering of horizontal surfaces in excavations is ex-
pected to proceed initially with the development of horizontal
and vertical partings due to unloading and dewatering. It is
anticipated that this air-slaking tendency of the shale will ex-
tend to a depth of from 4 to 6 inches below a freshly exposed
surface. The result of this form of weathering is the production
of an easily erodible surface on top of bedrock. On surfaces
continually covered with water, the air-slaking tendency of the
shale is eliminated or reduced.

A20. The shale bedrock surface as exposed in Big Creek and
interpolated between test borings appears moderately uniform
with an overall slope to the east (downstream) within the project
site. The overall slope is interrupted twice within the project
site. The first interruption starts about 1,500 feet upstream from
the West 25th Street bridge and consists of successive low mounds
elongated roughly parallel to Big Creek. The second, and more
prominent interruption, occurs in the vicinity of the West 25th
Street bridge. Here, the bedrock surface rises abruptly, causing
Big Creek to turn sharply to the northeast. In plan view, the
bedrock surface appears as a tongue-shaped mass which has
been cut by Big Creek and both the Norfolk and Western Railroad
and the Baltimore and Ohio Railroad mainlines. Within the flood
plain of the project site, downstream of the West 25th Street
tongue, the bedrock surface continues its downstream slope.

A21. Bedrock-Siltstone. Thin, irregular lenses of hard-grey
to tannish-grey siltstone were observed in outcrops near the
project site. The siltstone lenses are discontinuous and haphaz-
ardly distributed. A small portion of a siltstone lens was en-
countered in one test boring. Volumetrically, the siltstone
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present within the project site is insignificant compared to the
shale, The presence of the small slltstone lenses is not expected
to affect the behavior of the shale in excavation or construction.
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SECTION C

SOILS

A22. General. Overburden within the project site is charac-
terized by both natural, in-place soils and soils re-worked for
use in structures such as railroad embankments, highways, and
bridge foundations. Whether re-worked or natural, the overburden
is dominated by sandy, silty clay. In many instances, natural
soils are distinguished from re-worked deposits only in degree
of compaction and associated mechanical properties. It is clear
that most of the re-working entailed use of the local soils. How-
ever, in a few places, as described below, imported fill material
with widely varying properties are locally dominant.

A23. The major soil associations present within the project site
are described below. Although soils are present with characteris-
tics which fall between the classifications described, such soils
are of minor importance and can usually be considered to be asso-
ciated with one of the major classes.

A24. Clays. In terms of volume and areal extent, sandy,
silty clay is the dominant soil type present within the project
site. The sandy, silty clay varies from light to medium grey in
color and commonly contains weathered and stained shale frag-
ments. Where this material has been re-worked, oxidation lam-
inae may be present or complete oxidation of the soil may have
occurred, imparting a brown color to the soil. A zone of oxida-
tion also occurs within the natural soils. In this zone, the nat-
ural soil has a brown color; below the zone of oxidation, the
soil is usually grey.

A25. Despite color variation and some minor variations in grain
size distribution, the sandy, silty clay is quite uniform in its
physical properties. This clay exhibits low to medium plasticity:
values for the plasticity index range from 10 to 16, and liquid
limits range from 28 to 37. The sandy, silty clay is classified
CL according to the Unified Soil Classification System.

A26. In some places a sticky, grey, highly plastic clay is
present at the interface between the overburden and the top of
rock. This grey clay, where present, is of limited thickness
and is similar to the clay encountered within the shale. Because
of its limited occurrence, it is not expected to affect design or
construction.

A27. Silts. Sandy, clayey silt is present within the project
area which is apparently gradational to the sandy, silty clay.
The silt is most commonly medium brown with some variation to
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A

I.L



reddish brown and orange. Some grey, sandy, clayey silt is
present. The silts generally have low plasticity. The plasticity
index averaged 6, and the liquid limit averaged 25. However,
where the silt is gradational to silty clay, It has higher plasticity.
The sandy, clayey silt is classified ML or CL-ML according to
the Unified Soil Classification System.

A28. Sands. Of the several soils types present within the
project site, the sands are the most diverse in character. They
range from dark-grey, silty, fine- to medium-grained sand with
some clay (SM-SC) to light- and dark-brown silty, clayey, fine-
to coarse-grained sand with some gravel (SC). In addition, some
filled areas are composed of brown, pebbly to gravelly, medium-
to coarse-grained sand (SP). The fine fractions of all sands in
the project area are of low plasticity. A portion of the sand frac-
tion of these soils is composed of sand-sized shale fragments,
which on mechanical crushing (such as rolling) would disaggregate
to form silty clay or clayey silt.

A29. Gravels. Some of the gravel encountered within the pro-
ject site has been imported as railroad ballast. Natural gravels
within the project area are of two basic types: stream gravels
composed of hard shale and siltstone platelets, and gravel com-
posed of shale fragments formed from the incomplete weathering
of bedrock. The latter gravel contains a significant portion of
fine material of low plasticity. Such gravels are classified GC
according to the Unified Soil Classification System.

A30. Fills. Several different types of fill are present within
the project site. Fills composed of locally derived, re-worked
soils have been Included with the parent soils, due to their
similarity. Such fill differs from the parent soil chiefly in degree
of compaction, as measured in the field during drive sampling
and in the degree of oxidation of the soil. Re-worked soil is
more highly oxidized resulting in a color difference and tends to
be brown compared to the natural grey of the undisturbed soil be-
low the zone of oxidation.

A3 1. Silty coarse gravel fill is present throughout the length
of the project as railroad ballast. Fill composed of pebbly to
gravelly sand has been used as cover in the Zoo parking lot at
the upstream end of the project. Fill composed of miscellaneous
construction material was encountered along the right bank of
Big Creek in the vicinity of test borings DC-78-23; DC-78-25;
and A-78-9. Such fill consists of fine- to coarse-grained sands
and silts with gravel and cobbles composed of brick, miscella-
neous rock types, and cinder block. Wood fragments are common
throughout.

-A9-
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A32. Volumetrically, the dominant type of fill is located at the
right bank of the diversion channel downstream from the West 25th
Street bridge; and it consists of garbage and miscellaneous trash.
Fine material included with the fill consists of a heterogeneous
mix of clay: silt: fine, medium, and coarse sand; foundry sand;
and pebbles of variable composition. Among the types of material
observed which comprise the trash are: miscellaneous types of
organic debris: wood of varying sizes and types; glass; bricks;
sheet metal- tires; mattresses; automobiles and various automo-
bile parts including engine blocks; coal; and other types of ma-
terial. It is unlikely that this material, when excavated, can
be used for construction of any of the various elements of the
project. An attempt was made to try and find an old USGS topo-
graphic map for use in estimating the amount of material in the
trash pile. A topographic map could not be found. However,
a 1918 drawing received from the Chessie System was useful in
estimating the extent of the trash pile. Based on the location of
certain features that existed in 1918, an assumed location for
the toe of hillside in 1918 was established as shown on Plate A2.
This assumed location for the toe of hillside in 1918 when com-
pared with the existing toe of the hillside, gives an indication
of how far the trash material extends into the hillside. The soil
and geologic section presented on Plate A7 cuts through the trash
material and shows the amount of trash material to be excavated
at the section. The log of Boring D-78-13, shown on the section,
gives the composition of the trash material and indicates that the
depth of trash material at the boring is 36 feet. At Boring D-78-26,
the depth of trash is 30 feet and at Boring A-78-8, the depth of
trash is 15 feet. togs of these borings are presented in Sub-
appendix AL. It is estimated that about 110,000 cubic yards of
trash material will have to be excavated at the diversion channel.

-AlO-
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SECTION D

SOILS TESTING

A33. Soils from Project Site. This Section covers the testing
of soils from the project site. Testing of borrow material is
covered in Section H. Testing of soils from the project site was
performed by F. T. Kitlinski & Associates, Inc., Consulting
Foundation Engineers, of Harrisburg, Pennsylvania. The Lab-
oratory Testing Program was performed in three phases. The first
phase involved mechanical analyses and determination of Atterberg
limits and natural moisture content of 20 samples recovered from
the Drive Sampling Program. These 20 samples were chosen as
representative of the various types of overburden materials pre-
sent within the project site. The purpose of the first phase test-
ing was to determine similarities and differences among soils
throughout the project site.

A34. The second phase of the Laboratory Testing Program in-
volved testing of undisturbed samples recovered from the 5-inch
tubes. In addition to mechanical analyses and Atterberg limits
and natural moisture content determinations, consolidation and
unconfined compression tests were performed. The purpose of
the second phase testing, in addition to classification, was to
determine "in-place" properties of the soil in both the Norfolk
and Western and Baltimore and Ohio Railroad embankments and
in the area between the embankments.

A35. The third phase of the laboratory Testing Program was
performed to determine the potential behavior of the soils of vari-
ous elements of the project both during and after construction.
In addition to the tests previously mentioned, tests for dry den-
sity, permeability, shear strength, compaction, and consolidation
were performed.

A36. The laboratory test data is presented In Subappendix A2.
The laboratory test results are summarized on Plates A9 through
A12, inclusive.

A37. The results of laboratory testing confirm field observations
as to the general nature of the soils comprising the overburden
within the project site. The soils are dominated by sandy, silty
clay of low to moderate plasticity. Average natural moisture con-
tent of the sandy, silty clay is somewhat less than 20 percent,
with higher values for material recovered from swampy areas.
Silts showed considerably higher moisture content than the clays.

A38. In order to organize Phase III testing to obtain values
for design purposes, it was necessary to review existing data
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from the field observations and results of Phase I and Phase II
laboratory testing. Five separate sets of samples relating to
different field conditions and proposed project elements were
assembled. Composite samples of materials were assembled and
tested as representative of the following group of soils.

Composite No. * Description

(1) and (2) Material to be used for Railroad
embankment and levee.

(3) Material representative of exist-
ing Norfolk and Western Railroad
embankment.

(4) Material representative of exist-
ing Baltimore and Ohio Railroad
embankment.

(5) Natural material lying between
the two railroad embankments.
Much of this material was quite
wet due to swampy conditions.

*For samples that make up the composites,

see Plate A12.

A39. For design purposes, shear strength envelopes on the
composite samples were combined to form the composite envel-
opes shown on Plate A13. As discussed in Section G, adopted
shear parameters were selected from these shear envelopes.

A40. Shear test results on the Composite No. 5 sample are
presented in Subappendix A2. Low shear values obtained from
the test were not considered to be realistic for the natural founda-
tion material. The test sample was re-molded to the in-situ den-
sity and moisture content. It is believed that the reason for the
low shear values is due to extremely wet condition at which the
sample had to be compacted in order to meet the required moisture
content. As a result of the breakdown of the original soil struc-
ture, the re-molded sample, at the same high moisture content,
possessed only very minimal shear strength. Compared with the
shear values from other tests, it is believed that the results from
Composite No. 5 are not representative of the project soils. The
shear test results from Composite No. 5 were, therefore, not used
for the purpose of selecting adopted shear parameters.

A41. Comparison of permeability tests as performed in the
laboratory on re-molded samples with field permeability tests
shows differences of several orders of magnitude, even though
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both types of tests were performed on similar types of material.
Laboratory permeability test results are summarized on Plates All
and Ai2, and field permeability test results are presented in
Subappendix A2. In addition to the approximate methods used in
the field tests as compared to the laboratory techniques, several
factors contribute to the disparity of results. Field permeability
tests were performed on materials that were very often poorly com-
pacted as indicated by the standard penetration test. Laboratory
permeability tests were performed on compacted samples. Tests
were run only after the specimens had been allowed to fully con-
solidate under the applied cell pressure. Laboratory permeability
tests were performed on re-molded samples. As previously dis-
cussed, re-molding tends to disaggregate sand-sized particles
of shale into clay and silt, thus lowering the permeability.
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SECTION E

FOUNDATION CONDITIONS AFFECTING

DESIGN AND CONSTRUCTION

A42. Floodway Channel. A soil and geologic profile along
the centerline of the floodway channel is presented on Plate A4.
Typical soil and geologic sections through the floodway channel
are shown on Plates A8 and A8a.

A43. From Station 85+10F to 90+OOF, a considerable amount of
earth excavation will be required through the existing Baltimore
and Ohio Railroad embankment. Except for some track ballast,
the material consists predominantly of sandy, silty clay. A
maximum thickness of about 4 feet of shale excavation will be
required. The upper 1 foot of shale is weathered and easily
rippable.

A44. From Station 90+OF to 95+OOF, minimal excavation will
be required. From Station 95+OOF to 97+OOF, excavation of up to
8 feet of sandy, silty clay will be necessary.

A45. From Station 97+OOF to 100+UOF, in addition to excavation
in overburden of sandy, silty clay, excavation of up to 2 feet of
a surface veneer of silty sand will be required. A small amount
of excavation in mostly weathered shale will be necessary in
the vicinity of Station 100+OOF.

A46. From Station 100+OOF to 103+70F, only minimal excavation
will be necessary, all of it in sandy, silty clay. From Sta-
tion 103+70F to 108+OOF, considerable excavation through the
existing Baltimore and Ohio Railroad embankment will be required.
In addition to track ballast and drainage material, most of the
overburden consists of sandy, silty clay. Minimal excavation
in weathered shale will be necessary.

A47. From Station 108+OOF to 118+30F, only minor excavation
in weathered shale will be required along this reach of the flood-
way channel. However, up to 7 feet of overburden excavation
will be required. Overburden excavation will involve stripping
of the gravelly sand in the Zoo parking lot and removal of silty
sand, clayey sand, and silty or sandy clay.

A48. Modified Channel. A soil and geologic profile along the
centerline of the modified channel is presented on Plate AS.
Sections B and C on Plate A8 represent typical soil and geologic
sections through the modified channel.
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A49. From Station 70+OOM to 75+60M, excavation along this
reach of the modified channel will be performed almost totally in
shale. Maximum excavation along this reach will be about 7 feet,
and this will be along the low-flow channel. Where the shale
has not been recently exposed to erosion by water, it is likely
that the upper 1 foot of shale is weathered and easily rippable.

AS0. From Station 75+60M to 83+50M, maximum excavation in
shale is about 3 feet. Most of the excavation in this section
will be performed in sandy, silty clay with lesser quantities of
sand, gravelly sand and silty sand.

A5 1. From Station 83+50M to 90+OOM, excavation along this
reach of the modified channel will involve only small quantities
of mostly weathered shale. A small volume of sandy, silty clay
near Station 88+50M must also be excavated.

A52. Diversion Channel. A soil and geologic profile along the
centerline of the diversion channel is presented on Plate AS.
Section A on Plate A7 represents a typical soil and geologic sec-
tion through the diversion channel.

A53. From Station 59+50D to 66+25D, up to 5 feet of rock ex-
cavation will be required. While a portion of the shale is weath-
ered and easily ripped, it may be necessary to employ blasting
techniques in part of this reach. Overburden consists of three
types of material: sandy, silty clay; silty sand; and fill com-
posed of trash. The clay and sand may be used in project fills,
but the trash must be removed from the site. Thickness of trash
along the centerline varies from about 1 foot to more than 8 feet.
If a 1V on 2H slope is used for the cut through the trash pile, the
maximum height of cut would be about 115 feet.

A54. From Station 66+25D to 69+50D, rock excavation will be
minimal, generally less than 2 feet. As most of this is probably
weathered shale, machine excavation methods will probably
suffice. Up to 25 feet of overburden will be excavated along this
reach of the diversion channel. The overburden along this reach
of the diversion channel consists predominantly of sandy, silty
clay with lesser amounts of clayey gravel, silty sand, and sand.
These overburden materials may be used in project fills.

A55. From Station 69+50D to 73+OOD, at both ends of this reach
of the diversion channel, most of the required excavation will be
in overburden consisting predominantly of sandy, silty clay.
However, the central part of this reach will require extensive
excavation of shale. The maximum depth of shale excavation
will be about 10 feet. Because of the extent of rock excavation
required, some blasting will be necessary where specifications
will permit blasting. Along the reach close to the West 25th Street
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bridge piers, hand-excavation methods will be required.

A56. Relocated Baltimore and Ohio Railroad Mainline. A soil
and geologic profile along the centerline of the relocated Baltimore
and Ohio Railroad mainline is presented on Plate A6. Section A
on Plate A7, Sections B and C on Plate A8, and Sections D and E
on Plate A~a are cut through the relocated mainline and show the
foundation conditions for the railroad embankment.

AS7. Very little excavation will be necessary in constructing
the relocated mainline. Such excavation as will be required will
be performed primarily in silty, sandy clay. A small amount of
rock excavation may be necessary near Station 108+OOR. Most
of the fill to be placed in the relocated railroad embankment will
be founded on silty, sandy clay.

A58. Relocated Baltimore and Ohio Railroad Spurline. The por-
tion of the relocated spurline along the right bank of Big Creek
will essentially be at its present grade. Very little embankment
fill will be required. Construction will essentially involve place-
ment of subbase material on the existing ground surface. On the
left bank, between the spurline bridge and the relocated mainline,
the embankment for the spurline will be founded on silty, sandy
clay.

A59. Seepage Considerations. The right bank of the floodway
channel from the upstream end of the levee to the modified chan-
nel is the only reach of the project requiring seepage considera-
tions. The existing Baltimore and Ohio Railroad embankment will
act as a levee along part of this reach. As noted previously,
the railroad embankment Was constructed from local soils which
are predominantly sandy, silty clay. The levee will also be con-
structed from local soils. The foundation soils beneath the levee
and railroad embankment are also predominantly sandy, silty
clays. As discussed in Paragraph A41, the results of field per-
meability tests were considerably different from the results of
laboratory permeability tests on re-molded samples. Labora-
tory tests on re-molded samples showed the soil to be practically
impervious while field permeability tests in the railroad embank-
ment showed the soil to be considerably less impervious. Al-
though it is recognized that the field tests can only give approxi-
mate values, it is at least an indication that some seepage can
be expected through the railroad embankment during the design
flood. Seepage is not anticipated to be a problem at the levee.
Considering that the maximum head from design flood to landside
ground surface along the levee is 6 feet and that the levee will
be constructed of impervious fill with an impervious cutoff trench,
the danger of boils caused by underseepage at the levee is not a
concern. Unlike the levee, there is no cutoff trench in the rail-
road embankment to reduce underseepage. However, the maximum
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head from design flood to landside ground surface along the rail-
road embankment is only 3 feet. On the average, the design
water surface is about 1 foot below landside ground surface. Be-
cause this head is small, the danger of boils caused by under-
seepage at the railroad embankment is not a concern.

A60. Miscellaneous Foundation Conditions Affecting Design
and Construction. Some of the foundation conditions affecting
design and construction are discussed in Appendix B, Alternative
Studies. Alternative solutions to various foundation problems are
discussed in Appendix B with one of the alternatives being se-
lected for final design. A brief discussion on the alternative
studies that dealt with foundation conditions is presented in the
following paragraphs.

A6 1. Channel side slope protection will be required at various
locations along the project in order to prevent scour from high
water velocity. An alternative study was made on side slope
protection. Riprap protection was selected in those areas where
12- or 18-inch thick riprap is required as slope protection; and
in those areas which require more than an 18-inch layer of riprap,
gabions were selected.

A62. As discussed previously, the bedrock at the project site
is shale that has the characteristic of air-slaking. That is, the
rock disintegrates after being exposed to the air. Air-slaking
shales are expected to be a problem along reaches where the
bottom of the various channels will be excavated into rock and
the flows along these reaches will be infrequent, An alternative
study was made for protection of air-slaking shales. A grass
cover alternative involving a 1-foot thick layer of seeded earth-
fill was selected for areas where the design channel velocity is
sufficiently small that erosion of the earth and grass would not
occur. Riprap protection involving 12-inch riprap on 6-inch bed-
ding was selected for areas where design channel velocities are
such that increased protection is required.

A63. A discussion on special measures required during con-
struction of the flume in the diversion channel is presented in
Appendix B. These measures will be required because of the air-
slaking characteristic of the rock and because of the close clear-
ances between the flume and the West 25th Street bridge piers.
Close line-drilling will be required to control the limits of the
hand-excavated area. The vertical surfaces should be covered
quickly with about 3 inches of reinforced shotcrete, to seal in
the rock moisture and provide some structural support.

A64. A discussion on problems associated with the trash pile
at the downstream end of the project is presented in Appendix B.
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The diversion channel will cut through the trash material. En-
vironmentally, it would be undesirable to cut through the trash
pile and leave the surface exposed. A 3-foot thick layer of seed-
ed earthfill will be placed on the finished cut slope.

A65. Sedimentation. The purpose of discussing sedimenta-
tion in this report is to evaluate the potential problems (bank
stabilization, sediment deposition, environmental, aesthetic
and maintenance) associated with sediment control in the project
area along 3ig Creek.

A66. Erosion and deposition of soil by water are discussed be-
low to assess what effect the proposed construction would have
on sedimentary processes in and adjacent to the project area.

A67. The proposed project increases the efficiency of the exist-
ing creek and diverts excess waters through diversion and flood-
way channels away from areas where excessive flood damage
presently occurs. Thus, there is an increase in the sediment
transporting capacity of the creek. However, this does not mean
that there will actually be an increase in the sediment transported
because the creek bottom is set on rock (soft, blue-grey shale;
see Appendix A "Soils, Geology and Construction Materials" for
additional data) which will reduce possible scour. The soils
above the shale and the proposed construction materials are de-
scribed in detail in Appendix A. The erosion potential of the chan-
nel within the project area will be reduced by providing for bank
protection upstream and downstream of bridges, on the outside
of sharp channel bends, and at locations where the average chan-
nel velocity exceeds six feet per second. The erosion potential
upstream and downstream of the project area will not be affected
by this project. Upstream of the project the existing channel
has vertical stone walls and a shale bed which will resist erosion
from the higher velocities anticipated. The project will not affect
the creek flows downstream of the project area.

A68. Transportation of materials in the creek and the resulting
changes In bed configuration are important considerations in the
design of any improvement project. The transport is accomplished
by three different processes (suspension, contact or traction(bed
load) and saltation) which may occur singly or in combination.
The materials may be intermittently moved by one process and
then another. Observations of Big Creek suggest that bed load
is not great.

A69. The suspended load generally consists of the smaller
particles moving in suspension in the fluid, while the larger
particles that are rolled or slide along the bed by tractive forces
comprise the bed load. The suspended load usually comprises
the greatest part of the total load In most streams and therefore,
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is important in considering deposition during low flows. The bed
load is of greater importance in the formation of bed and banks.
Consequently, in this project, the sediment transported by bed
load would be of most interest as it could affect the mechanics
of the creek.

A70. The Big Creek Flood Control project has been designed to
preserve to the maximum extent the natural setting of the Cleveland
Zoo, and to provide diversion and floodway channels, wherever
required, to carry the portion of the design flow that exceeds
the creek's capacity. Since bank stabilization and deposition
are not presently considered problems under natural low flow and
flooding conditions along Big Creek, the improved conditions are
not anticipated to affect the transport of sediment by bed load
either. During construction some additional sediment will enter
the stream. However, the environmental protection section of the
specification will require the contractor to limit the amount of
sediment that would be transported downstream. In conclusion,
it does not appear that a sedimentation problem exists on Big
Creek and any environmental, aesthetics, shoaling or bank sta-
bility problems that may occur can readily be handled as part of
the project's regular maintenance.

A
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SECTION F

CONSTRUCTION MATERIALS

A71. General. A materials survey to determine construction material
sources for the Big Creek Flood Control Project was performed and
interested sources were investigated. The survey consisted of an
analysis of the results of quarry and borrow area investigations,
laboratory testing of samples, and the evaluation of available ser-
vice records. The survey included a sufficient number of stone
sources that are capable of producing the required materials for
construction of the project.

A72. Material Design Criteria.

A72.1 Material Types and Gradations.

A72.1.1 General - The required materials include bedding
material designed for both 12-inch and 18-inch riprap, gabion stone,
coarse and fine aggregates for concrete, and a semi-impervious to
impervious material for the levee embankment.

A72.1.2 Bedding Material - This stone material will consist of
a reasonably well-graded material having the following gradation and
shall fall within the limits of the gradation band shown on Figure
Al.

Sieve Designation Percent Finer
U. S. Standard Square Mesh by Weight

3 - inches 100
2 - inches 85 - 100

1-1/2 - inches 78 - 90
3/4 - inches 68 - 78

1/2 - inches 60 - 73
No. 4 43 - 60
No. 10 26 - 43
No. 20 12 - 26
No. 40 0 - 12
No. 200 0 - 03

A72.1.3 Twelve-Inch Riprap - This stone will consist of a
reasonably well-graded material having the following gradation and
shall fall within the limits of the gradation band shown on Figure
A2.
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Percent Lighter Limits of Stone
By Weight Weight in Pounds

100 85 - 32
50 25 - 15
15 12 - 5
5 9- 3

Stones shall be predominantly angular in shape. Not more than 25
percent of the stones reasonably well distributed throughout the
gradation shall have a length more than 2.5 times the breadth or
thickness. No stone shall have a length exceeding 3.0 times its
breadth or thickness.

A72.1.4 Eighteen-Inch Riprap - This stone will consist of a
reasonably well-graded material having the following gradation and
shall fall within the limits of the gradation band shown on Figure
A3.

Percent Lighter Limits of Stone
By Weight Weight in Pounds

100 275 - 110
50 85 - 55
15 45 - 15
5 35 - 10

Stones shall be predominantly angular in shape. Not more than 25
percent of the stones reasonably well distributed throughout the gra-
dation shall have a length more than 2.5 times the breadth or
thickness. No stone shall have a length exceeding 3.0 times its
breadth or thickness.

A72.1.5 Gabion Stone - This stone material will consist of a
randomly graded stone. Stone dimensions shall range between a mini-
mum of four inches and a maximum of nine inches except for the gabion
baskets 36 inches high, for which the minimum shall be 12 inches.

A72.1.6 Coarse Aggregate for Concrete - This material will
consist of a reasonably well-graded aggregate having the following
gradation and shall fall within the limits of the gradation band
shown on Figure A4.
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Sieve Designation Percent Finer

U.S. Standard Square Mesh By Weight

1-1/2 inch 100

1 inch 95 - 100
1/2 inch 25 - 60

No. 4 0 - 10

No. 8 0 - 5

A72.1.7 Fine Aggregate for Concrete - This material will con-

sist of a reasonably well-graded aggregate having the following gra-

dation and shall fall within the limits of the gradation band shown

on Figures A5 or A5a.

Sieve Designation Percent Finer

U.S. Standard Square Mesh By Weight

Natural Manufactured

Sand Sand

3/8-inch 100
No. 4 95 - 100 100
No. 8 70 - 95 90 - 100
No. 16 45 - 80 50 - 75

No. 30 25 - 60 30 - 60

No. 50 10 - 30 14 - 30

No. 100 1 - 10 4 - 12

No. 200 0 - 4 0 - 5

A72.1.8 Levee Embankment Material - Suitable materials for

this purpose will conform to the following soil classifications
(Unified Soil Classification System) or mixtures thereof:

(GM) - silty gravels, gravelly sandy silt

(GC) - clayey gravels
(SM) - silty sands, sandy silt
(SC) - clayey sand, sandy silt
(CL) - Inorganic clay, gravelly clay, silty clay, lean clay or

sandy clay

(CH) - Inorganic clay, fat clay.

A72.1.8.1 The embankment material may have a maximum size of

six inches (longest dimension); however, at least 90 percent will be
smaller than two inches and 40 percent will be finer than the number
200 sieve (0.074 mm). The minimum plasticity index shall be eight.
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A72.1.9 Although graded riprap and randomly graded materials
are not standard production items for most stone suppliers, most of
the sources have produced satisfactory materials in the past.
Contractors will be required to provide the selected sources adequate
lead time to produce the various products. Some of the suppliers may
require the Contractor to do his own sorting and blending in order to
obtain the proper gradations. As several similar projects could be
under construction at the same time as Big Creek, the Contractor will
be permitted to propose more than one source for each or any of the
products required.

A73. Material Weights. The allowable minimum weight this design is
based on is 155 Pounds Per Cubic Foot (2.48 SSD) for the bedding and
for the 12 and 18-inch riprap.

A74. Material quality.

A74.1 General - Quality requirements for each material type
are discussed below. Riprap samples have been subjected to a series
of tests established by the Ohio River Division Laboratories,
Cincinnati, OH. Test number P-i1, "Riprap and Breakwater Stone
Evaluation," includes a series of tests to determine stone durabi-
lity. The smaller sizes (i.e. bedding material, coarse and fine
aggregates for concrete) have been subjected to a series of tests
included in ORDL test numbers C-21 and C-22, "Elementary Acceptance
Tests for Fine Aggregates (C-21) and Coarse Aggregates (C-22) for
Civil Works." Embankment materials have been subjected to a series
of laboratory tests to classify these materials as to their engi-
neering properties. Those tests include Atterberg Limits and
Mechanical Analysis. Four point proctors to determine the moisture-
density relationship also were performed on material obtained from
the preliminary hand augered borings.

A74.2 Material Quality - Design criteria is a limiting factor
on the number of available stone sources. Some stone producers have
been eliminated from the list because their stone failed to meet the
minimum specific gravity requirement (2.48). Possible sources for
ripraps, bedding material, gabion stone, coarse and fine agregates
for concrete are listed on Plates A15 through A23. Test results for

those sources are listed on Plates A24 through A32. A possible
source, Metroparks Borrow Area, Berea, OH, for offsite borrow
material is shown on Plate A23 and test results from that source are
shown on Plate A32.

A74.3 Twelve and Eighteen-Inch Riprap. These stones will be a
hard, durable, nonsoluble material, free from visible cracks, seams,
and overburden spoil. Only those sources from which the samples did
not show any significant breakdown during the wet-dry and freeze-thaw
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tests are suitable. The wet-dry tests were performed for 35 cycles
and the freeze-thaw tests for 80 cycles.

A74.4 Bedding Material - These stones will be a hard, durable,
nonsoluble material which is sound, free from visible cracks, seams,
organic or deleterious material, and overburden spoil. Listed
sources were subjected to tests such as the Los Angeles abrasion,
magnesium sulfate loss, specific gravity, and absorption and a
petrographic examination. Only suitable sources are listed.

A74.5 Gabion Stone - These stones will be a hard, durable, non-
soluble material, free from visible cracks, seams, and overburden
spoil. Samples from listed sources were subjected to wet-dry,
freeze-thaw, Los Angeles abrasion, magnesium sulfate loss, specific
gravity, and absorption. Samples also were subjected to a
petrographic examination. Only suitable sources are listed.

A74.6 Coarse and Fine Aggregates for Concrete - These

materials will be a sound, hard, durable material that is produced
from a crushed product and shall be, free from cracks, seams, orga-
nic, and deleterious materials. Aggregates that contain five percent
or more of potentially reactive chert will require low alkali cement.
Aggregates that contain a combined total of 20 percent or more of
potentially reactive chert will not be permitted. Coarse aggregates
will contain fractured, sharp faces and shall be free of laitence
(washing of coarse aggregates may be required). Fine aggregates may
be either natural sand (lake, beach, or glacial) or manufactured sand
(crushed dolomite, limestone, or crushed conglomerates).

A74.7 Embankment Fill for Relocated Baltimore and Ohio
Railroad Mainline and Spurline - Earthen material required for the
railroad embankment fills will be obtained from both available
required common excavation and from an offsite borrow. Available
rock excavation, although small in quantity, will be utilized in the
railroad embankment fills. A discussion on the types of rock that
will be encountered at the project site is presented in Section B. A
discussion on project soils is presented in Section C.

A74.8 The embankment for the relocated mainline must be
completed before the existing Baltimore and Ohio Railroad embankment
can be removed. This, therefore, limits the amount of common excava-
tion and rock excavation that will be available for use in the relo-
cated mainline embankment because of its high, natural moisture
content. Available common excavation will come from swampy areas
along the floodway. This soil is saturated, and it wuld either have
to be spoiled or its moisture content would have to be reduced to at
least plus two percent of optimum before it could be utilized in the
railroad embankment. Soil above the water table is also high in
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moisture content, and it would have to be handled similarly.
Generally, the soil is a mixture of sandy, silty clay, classified as
CL. A summary of soil test results on the project soils is presented
on Plates A9 through A12, inclusive. Lowering the moisture content
probably will be difficult because of the fineness and permeability
of the soil. Also, the success in lowering the moisture content will
depend on weather conditions during the construction season. If the
climate during the construction season is very wet, it may be diffi-
cult to reduce the moisture content of the impervious project soil
to the moisture content required for proper compaction. As noted
previously, the soil could be spoiled and all railroad embankment
material could be obtained from the borrow area. However, the cost
of borrow material for the project is expected to be expensive. Even
though it may be difficult to reduce the moisture content of the com-
mon excavation material, it may be more economical than spoiling and
using borrow material. It is intended that the following be included
in the Contract Specifications: if the natural moisture content of
the common excavation material is more than four percent of optimum
moisture content and difficulty is experienced in drying the material
to an acceptable moisture content, with written approval of the
Contracting Officer, the material may be spoiled.

A74.9 Levee Fill, Compacted Backfill, and Miscellaneous Fills -

The fills discussed in this paragraph include the following: (1)
levee fill, (2) compacted backfill used in connection with wall
construction, (3) compacted earthfill on the trash pile cut slope,
(4) earthfill used to protect air-staking shale, and (5) random
earthfill along the modified channel side slope required to obtain
the desired channel template. Unlike the relocated railroad mainline
embankment, the majority of these fills will be placed during the
second construction season when the bulk of the required common exca-
vation will be performed. The quantity of common excavation material
exceeds the quantity of the various fills required, and the soils
excavated will be suitable for use in these fills. Generally, the
common excavation material consists of a mixture of sandy, silty
clay, classified as CL. A summary of soil test results on the pro-
ject soils is presented on Plates A9 through A12, inclusive. The
high moisture content problem discussed in Paragraph A74.8 for the
soils excavated during the first construction season woud also apply
to some soils excavated during the second construction season.
Although some of the common excavation will be in low-lying swampy
areas, a considerable amount of excavation will be from the existing
Baltimore and Ohio Railroad embankment. The railroad embankment is
higher in elevation and has a lower moisture content mainly because
water in the embankment can drain out. As with the first construc-
tion season wet project soils; the procedures for handling the wet
project soils encountered during the second construction season rill
be as outlined in Paragraph A74.8.
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A75. Possible Sources.

A75.1 General - Riprap, bedding, gabion and embankment
materials, coarse and fine aggregate for concrete can be produced
from those sources listed on Plates A15 through A23. However, all
material from those sources may not be suitable. The right will be
reserved in the specifications to reject materials from certain
localized areas, zones, strata, channels, or stockpiles, when such
materials become unsuitable.

A75.2 It is anticipated that selective quarrying will be
required for riprap. Blasting techniques used for normal aggregate
production may require adjustments or, in some cases, complete
tailoring to produce riprap. Also, the specifications will require
that shale and other undesirable materials will be excluded by
suitable and adequate processing. Selective excavation and loading
may be required for embankment materials.

A75.3 Twenty-two sources are capable of producing the required
products. Transportation and logistics may be a problem for some of
the smaller quarry sources.

A75.4 Twelve-Inch Riprap - Thirteen suitable sources are
available within a 90-mile radius of the project site.

A75.5 Eighteen-Inch Riprap - Thirteen suitable sources are
available within a 90-mile radius of the project site.

A75.6 Only specific ledges in some quarries are suitable for
the production of either of the above riprap gradations. For
example, the upper lift (lift 2) in Marblehead Stone Division,
Standard Slag Company quarry at Marblehead, OH, contains a signifi-
cant amount of chert and cherty dolomite that makes this lift
unsuitable for any product for this project. However, lift 3 at this
quarry has produced suitable stone materials for other projects.
Some quarries will require selective quarrying, handling and loading
that production might become a problem. Only two known sources
possess grizzly equipment for the production of riprap, i.e.,
Standard Slag Company, Marblehead Stone Division, Marblehead, OH, and
Sandusky Crushed Stone Company, Inc., at Parkertown, OH. The
Woodville Lime and Chemical Company at Woodville, OH, produces a 12-
inch "Kiln Stone" for the steel industry. That material was used
successfully for riprap at Fremont, OH, Flood Control Project.

A75.7 Bedding Material - Eleven suitable sources are available
within a 90-mile radius of the project site.
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A75.8 Gabion Stone - Thirteen suitable sources are available
within a 90-mile radius of the project site.

A75.9 Concrete Aggregates - Seven suitable sources are
available within a 90-mile radius of the project site.

A75.10 Embankment Materials - Embankment materials other than
those discussed in paragraphs A74.7 through A74.9 were investigated
at the Metroparks Borrow Area, Berea, OH. This site is approximately
13 miles from the project. Based on data obtained from three hand-
augered holes advanced to a depth of five feet, the material is
classified as sandy clay (CL). In general, this stockpile contains
material that was stockpiled during the construction of the Ohio
Turnpike. A detailed subsurface exploration program is being per-
formed and the results from that program will be included in the
Plans and Specifications for project construction.
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SECTION G

ADOPTED DESIGN VALUES FOR

SLOPE STABILITY ANALYrS

k77. General. Final design of the Big Creek Flood Control
Project requires a stability analysis on the relocated railroad
embankments, the levee, the cut slope through the trash pile,
and other cut slopes. The purpose of this Section is to establish
the design values for the various soils for use in the stability
analyses.

A78. Cases to be Analyzed. Two cases will be analyzed for
the various stability analyses to be pertormed. They are the
construction case and the sudden drawdown case. The construc-
tion case represents the condition immediately after construction,
and the sudden drawdown case represents the condition immedi-
ately after the design flood has receded to a normal flow con-
dition. With respect to the latter condition, it has been assumed
that the creek banks will remain saturated for a period of time
after the post-flood level of the creek has dropped to the normal
creek level.

A79. Soils for which Design Values are Required. For the
purpose of running slope stability analyses, the project soils
will be divided into the following: (1) fill material, (2) exist-
ing Norfolk and Western Railroad embankment material, (3) exist-
ing Baltimore and Ohio Railroad embankment material, (4) natural
foundation material, and (5) trash pile material. The fill material
includes both the relocated railroad embankments and the levee.

A80. Adopted Shear Strength Parameters for Design for Project
Soils. The unconsolidated-undrained (U-U) shear strength
values will be used for the construction case. The consolidated-
drained (C-D) and consolidated-undrained (C-U) shear strength
values will be used for the sudden drawdown case. The shear
strength test envelopes and the envelopes adopted for design for
the construction and sudden drawdown cases for all materials
except the trash pile material are presented on Plate Al3. The
procedure for determining adopted design values for trash pile
material is presented in Paragraphs A81 through A83, inclusive.
A summary of the adopted shear strength parameters from
Plate A13 is as follows:
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ADOPTED SHEAR STRENGTH PARAMETERS FOR PROJECT SOILS

Sudden
Construction Case Drawdown Case

(Degrees)C (TSF) %(Degrees) C(TSF)

(1) Relocated RR Embank-
ments & Levee* 11 0.60 23 0.12

(2) Existing N&W RR
Embankment 2.5 0.67 20 0.20

(3) Existing B&O RR
Embankment 0 0.48 18 0.30

(4) Natural Foundation
Material 0 0.60 19 0.25

*Based on material from required common excavation. The same
shear strength parameters would be used for rock excavation
material used in the relocated RR embankments. Only a small
quantity of rock excavation would be available for use in the
relocated RR embankments.

A81. In order to run a stability analysis on the cut slope through
the trash pile, shear strength parameters and the unit weight for
the trash material must be established. The shear strength
parameters are the angle of internal friction (0) and the cohesion (c).
A detailed description of the various materials in the trash pile
are given in Paragraph A32. Although some samples of trash
material were obtained and tested, these samples only represent
a small portion of the various materials in the trash pile. The
trash pile is so heterogenous that it is believed that even if a
detailed exploration and testing program were performed on the
trash pile, the results would not be conclusive as to the mechan-
ical properties of the trash pile as a whole. It is believed that
the most useful information available is the existing slope of the
trash pile. If certain assumptions are made, the angle of inclina-
tion of the slope is the angle of repose of the trash material. One
assumption is that the trash material was dumped or spread in
such a manner that the slope was formed from the trash sliding
down the slope. Another assumption is that there is no bond be-
tween the various particles of trash; that is, cohesion of the
trash material is equal to zero. The angle of inclination of the
slope of the trash pile is shown on Plate A14. Three cross sec-
tions cut through the trash pile give angles of inclination vary-
ing from 330 to 380. Based on the above assumptions, the angle
of repose, therefore, varies between 330 and 38° . For design
purposes, an angle of 300 will be adopted.
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A82. After determining the angle of repose of the trash material,
it is necessary to determine the relationship between angle of
repose and angle of internal friction. Laboratory experiments
have shown that the angle of internal friction depends to a large
extent on the initial density of the material. However, it is
approximately equal to the angle of repose of the material in the
loosest state. For design purposes it will, therefore, be assum-
ed that the angle of internal friction of the trash material is equal
to the angle of repose(30'). This should be conservative in that
it would be the angle of internal friction of the trash material In
the loosest state. As noted previously, the cohesion of the trash
material was assumed equal to zero. This should also be con-
servative. Considering that the trash pile is a heterogenous
mixture, it probably has some cohesion.

A93. It must be recognized that the above procedure is a soil
mechanics approach, and it can only give approximate shear
strength values for the trash material. Although the trash pile
contains soil, it also contains a variety of other materials. The
trash pile will change with time. It will continue to settle and
become more dense. The organic material in the trash pile will
continue to decompose. The trash material becoming more dense
will tend to increase its shear strength, while the decomposition
of organic matter would tend to decrease it. In Appendix B,
Alternative Studies, the selected alternative for excavating
through the trash pile provides for a seeded, 3-foot thick layer
of earthfill to be placed on the excavated slope. This layer of
earthfill should help in reducing the rate of decomposition of
organic matter in the trash pile. The effects of changes in the
trash pile over the 50-year life of the project cannot be predicted
with any degree of certainty. Some changes will tend to increase
the long-term stability of the cut slope while others will decrease
it. For design purposes, it will be assumed that the stability
of the cut slope will not change over the life of the project.

A84. Adopted Unit Weights for Design for Protect Soils. In
addition to needing shear strength parameters for stability an-
alyses, unit weights of the various materials will also be need-
ed. Based on information from the laboratory tests on the pro-
ject soils, the following unit weights will be used.

Unit Weight
(lbs/it )

Material Moist Saturated

Relocated Railroad Embankment & Levee 125 130
Existing N&W Railroad Embankment 125 130
Existing B&O Railroad Embankment 125 130
Natural Foundation Material 125 130
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A85. In order to arrive at a unit weight for the trash material,
the unit weights of several types of material in the trash pile will
be considered. These are as follows:

Unit Weight
Material (lbs/ft

Paper 58
Rubber Goods 94
Glass 156
Wood 22-59
Cotton 93
Leather 59
Common Brick 120
Ashes, Cinders 40-45
Sand, Gravel, Dry, Loose 90-105

For design purposes, a unit weight of 90 Ibs/ft3 will be used for

the trash material. This is an assumed value since no tests were
run on the trash material for the purpose of determining a unit
weight.
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SECTION H

OFFSITE BORROW MATERIAL

A86. General -A source of borrow materials for the levee embankments
was investigated at the Rocky River Metropark, Berea, Ohio. This borrow
area is approximately 13 miles from the construction site, and is located
adjacent to the entrance of the park and the Ohio Turnpike. The borrow
area is approximately 1400 ft. x 400 ft. x 36 ft. deep and contains approx-
imately 150,000 cu. yds. of material. A maximum of 110,000 cu. yds. of
material will be required. This material was stockpiled during the con-
struction of the Ohio Turnpike. Suitable levee embankment materials consist
of the following Unified Soil Classifications, GM, GC, SM, SC, CL, and CH.

A87. 1979 Borin Program - A boring program to determine the suitability
of the borrow material was performed in April 1979. The borings and their

locations are shown on PLATE A33. This program consisted of a total of
11 borings taken to a maximum depth of 34 feet. The borings were advanced
using a 3.5 inch O.D. Split Spoon Sampler driven by a 375 lb. hammer free
falling 18 inches. Blow counts were recorded every 6 inches of drive.
Jar and composite bag samples were obtained for each drive or change of
materials. Laboratory tests were performed on these samples to determine
the classification and compaction qualities respectively of the borrow
material. Boring log information is shown on Plates A34 and A35.

A88. Laboratory Test Results - Laboratory tests were performed on the jar
and bao samples. All testing was conducted by the Ohio River Division
Laboratory. Tests performed were visual classification, Atterberg Limits,
Noisture Content, determination, Standard Proctor Compaction Tests, and

Gradatiop Tests.

A summary of all soil laboratory result is presented in Appendix A, Fig. A-7.

The laboratory test results indicate the borrow material is generally a
sandy gravelly CLAY with a Unified Classification of CL. The gravel appears

to be a weathered shale. The values for the optimum dry density ranged from
107 pcf - 117 pcf with the optimum moisture contents varying from 8.5% -

19%. The natural moisture content of the borrow material ranged from 9% -

40% but was generally at or slightly less than the optimum moisture content.
Since this was sampled in the early spring, the high moisture contents of

the samples are probably indicative of the seasonal moisture fluctuations.
Those zones of the borrow material with moisture contents well above optimum
are not expected to be a problem. During removal of the borrow material,
this wet material can be mixed with the other drier material, producing a
mixture with a moisture content of the material. The moisture content and
density of the material will be checked in the field at the time of con-
struction. The water table was encounte-ed only in holes D79-5 and D79-7.

The values of the Shear Strength Parameters for this material are shown in
Appendix D. These values are presumptive and are considered conservative
and at least meet or exceed those used in the design.



MECHANICAL ANALYSIS ATTERBERG NAT NATURAL COMPACTION DATA
BORING SAM. DEPTH OR LABORATORY - LIMITS SPECIFIC WATER DRY OPT MA v

NO. NO. ELEV. OF CLASSIFICATION GRAVEL GRAVITY CONT DENSITY W-A T E A , (N1S N
SAMPLE % 1 LL PL % LBSCU % IS

C " 
T

;79-1 2 1.5'-3.0' SANDY CLAY (CL) 6 30 64 10 6

D79-1, 8-2 4.8'-7.9' SANDY CLAY (CL) _ 38 21 2.74 19.2 107.7

D79-1 6 6.0-7.5' CLAY iCL) 1 11 88 1 17 8

079-1 8 7.9'-9.0' SANDY CLAY (ML) 2 23 75 _ NP 21.1 ___

079-1 10 10.5'-12
' 
SANDY CLAY (CL) 9 33 58 13.8 1 ]

079-1 11 12-13.5* SILTY CLAY (CL-"L) 30 70 ! 16.1

D79-1 13 15'-16.5' SANDY CLAY (CL) 30 1 70]

D79-2 B-1 4.5-18 SANDY CLAY (CL) 36 17 2.75 18.5 109 8

D79-2 2 1.5-3.01 SANDY CLAY (CL) 3 18 79 16.6

079-2 4 4.5'-6.0' SANDY CLAY (CL) 10 25 65 '__ -

079-2 7 7.5o-9.0 SANDY CLAY (CL) 1 19 s 33 18 19.0 __

079-2 10 10.5'-12* SANDY CLAY (CL) 5 15 80 35 19 16.2

D79-2 13 15.-16.5 CLAY (CL) 5 10 85

079-2 19 22.5'-24
' 
SANDY CLAY (CL) 15 75 36 18 18.3 -

D79-3 8-1 0'-24.7
' 

SANDY CLAY (CL) 31 17 2.78 _15.9 115.3

D79-3 I 0'-1 5" SANDY CLAY (CL) 20 80 _' _ _ -

07-1 3 3.0 -4.5- SANDY CLAY (CLI 10 22 68 32 19 12.8 -

O79-3 5 6.0'-7.5' SANDY CLAY (CL) 3 19 78 1 35 18 _ 15.5 , , _

D79-3 7 8.01-9.01 CLAY (CH) 13 87 , 53 26 19.8

D79-3 _.0 10.5-12* SANDY CLAY (CL) 20 80 . 35 20

D79-3 14 16.5'-18' SANDY CLAY (CL) 5 20 75 3 33 18 16.2

D79-3 21 25.5'-27- SANDY CLAY (CL) 10 25 65

D79-4 B-1 4.5*-18 ° 
SANDY CLAY (CL) 1 28 16 .2.77 _ 15 0 116.5

D79-4 1 0.01-1.5' SANDY CLAY (CL) 15 25 60

D79-4 6 4.7'-6.0' SANDY CLAY (CL) 2 23 75 25 16

D79-4 7 6.0'-7.5- SANDY CLAY (CL) 25 75 24 15 9.1

079-4 13 12-13.5
' 
SANDY CLAY (CL) 5 25 70 27 15 16.9

D79-4 16 16.50-18
' 

CLAY (CL) 10 90 • ______

D79-5 9-1 1.9'-4.5' SANDY CLAY (CL) . 30 17 2.82 16.0 114.8

079-5 3 1.91-3.00 SANDY CLAY (CL) 10 33 67 . 29 19 14.6 _ _

079-5 7 6. '-7.5 ' SANDY GR CLAY tCL) 25 15 60 6 19 13.9 ___...

D79-5 10.5'-12' SANDY CLAY (CL) 5 20 75 .__ 7 18 15.0 1

D79 Q24.. - 56.0 GR.CLAYEY SAND (SC) 3 31 19

D79-6 0-1'-30 0' SANDY CLAY (CL) 31 17 2.78 15.9 115.0

07g-A 1 0.01-1.5 SANDY CLAY (CL) 10 20 70 . 30 17 15.0 _

G7-6 6 6.01-7.5, GR. SANDY CLAY (CL) 15 25 60 . 39 22 15.6 _ ___I

m .--f 10 12'-13.5 R. SANDY CLAY (CL) 20 25 55

079-7 -1 .- 11 611SANDY CLAY jCL) . 31 17 2.74 , •_ 16.2 114.5

9-71 1.5'-,..0' SANDY GR. CLAY CL)25 20 550. _ 23 14.8

079-7 4 6.0'-7.5'1 SANDY CLAY (CL) 35 65 . _ _ , _ _

ENG FORM 2066 EDITION OF 1 MAR 58 IS OBSOLETE
I JAN 73

/



TEST DATA SUMMARY
PROJECT IG REEK F.C.P.,, .ETROPARK BORROW AREA I

AACTION DATA SHEAR DATA PERMEABILITY

RDRIDENS" INITIAL DRYDENSITY %N WF S, TYPE SPECIMEN SIZE TEST 0 1 0
LOS C. FT e LBS/CU FT TEST INCHES T/SQ FT T/SQ FT T/SQ FT DEGREES a FT/MIN.

-2 107.7 ________ 
____ ___ _______ _______

.5 1 109 a. .. .

15.9 115.3-

15 0 116.5___________ 
____ ___ _________ 

__ _ _

15.9 115.0 1 ______ _ _ _ ____ _ _

2 114.5

- i il,.S 
__ __

. .- - -

T TRA I LC RSIO D -I REC
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IRY 
SHEET I oF 2

TROPARK BORROW AREA I

SHEAR DATA PERMEABILITY CONSOLIDATION DATA

S_ TYPE SPECIMEN SIZE TEST m a, 0 K PO PC C t REMARKS

% TEST INCHES T/SO FT T/SO FT OFT DEGREES FT/MIN. T/So FT T/SO FT

V.C.

t _____V.C.

V .C.

______ _____ tVC.

______ ____ _____ ____ _____V.C.
V. C.

,.C

. .. V.C.

V. C.

...... ¥C.

V.C.

T -TRIAXIAL COMPRESSION os- DIRECT SHEAR S - CONSOLIDATED DRAINED

UC UNCONFINED COMPRESSION a -- UNCONSOLIDATED UNDRAINED R - CONSOLIDATED UNDRAIN®R

V.C.-VISUAL CLASSIFICATION 8 BAG SAMPLE FGR

,FIGURE,

__ V,3



MECHANICAL ANALYSIS ATTERAERG NAT NATURAL COMPACTION DATA
BORING SAM. DEPTH OR LABORATORY - LIMITS SPECIFIC WATER DRY OPT RMAAMuY-

NO. NO. ELEV. OF CLASSIFICATION GRAVEL SAND FINES D GRAVITY CONT DENSITY bV-ATE RY E%S'I

D79-7 14 21'-27.5' GR.CLAYEY SAND (SC) 16 40 44

079- 9-2 6.5-15.50 SANDY CLAY tCL) 29 15 2.76 16.4 114.6

D79-8 2 1.5-- SANDY CLAY (CL) 3 3. 9 58 31 19 12.6 _ _ _

.Q7-9 5 4.5-6 SANDY CLAY (CL) 3 35 62I, _ T

D79-8 9 9,-10.5" SANDY CLAY (CL) I 18 81 1 32 18 14 6 _ _ ___

D7"- 11 12'-13.5' SANDY CLAY (CL) 9 25 66 __ 33 18 15.0 ____

07D9-9 ,20-4.0 SANDY CLAY (CL) 4 2£ 75 _ 38 1 20 1.0 l

D79-9 8 9--10 501 SANDY CLAY (CL) 18 82 _ 32 17 14.4, _ ] _

D79-9 12 15--16.54 SANDY CLAY (CL) 2 20 78 _ 21.2 1 _

79-9 16 19.5-21 SANDY CLAY (CL, 20 o 33 18 39.3 -1 L _

079-9 18 22.5-24- SANDY CLAY (CL) 5 25 70 , , ---___ _ _

D79-10 3 2.0--3.0 SHALE AND CLAY 47 22 18.2

D79-1o 7 6.0 -7.5' SHALE, CLAY & SAND . _____ _ _8 _4.

D79-10 14 12. 3.5 I2S7Y CLAY (CL) 5 25 70 _____

ENG FORM 2086 EDITION OF 1 MAR 58 IS OBSOLETE

- - -" t - -- '' - a *]

I. JA ...7-3
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T DATA SUMMARY
PROJECT BIG CREEKF.C.P.,tETROPARK BORROW AREA I

SHEAR DATA PERMEABILITY CONSOLIDATION

DRY DENSITY w1  w F SI TYPE SPECIMEN SIZE TEST 0 m a[ c K P 0O C
LBS/Cu FT % % % TEST INCHES TISO FT T/SO FT T/SO FT DEGREES e FT/MfN. T/SQ FT T/SQ FT

T TRIAXIAL COMPRESSION DS - DIRECT SHEAR

UC - uNCONF 'NED COMPRESSION Q UNCONSOLIDATED UNDRAINED

V.C -VISUAL CLASSIFICAT ION B -BAG SAMPLE



YSHEET 2 OF 2

ROPRI BORROW AREA I

SERDTA ___PERMEABILITY CONSOLIDATION DATA

TYPE SPECIMEN SIZE TEST am of c 0 K O Pc C~ t 5 REMARKS
TET INCHES T/SO FT T/SO FT T/SO FT DEGREES e FT/MIN. T/S FTJ T/SO FT

_____ ___________ ____ _____V.c.

v.-

V.C.

v.c.

-4--

T -TRIAXIAL COMPRESSiON DS- DIRECT SHEAR S -CONSOLIDATED DRAINED
UC - UNCONFIN.ED COMPRESSION a -UNCONSOLIDATED UNDRAINED R - CONSOLIDATED UNDRAINED

V.C - VISUAL GLASSIFICATI ON B -BAG SAMPLE FIGURE A7



REFERENCES

Al Cushing, H.P., Leverett, F., and Van Horn, F.R.:
Geology and Mineral Resources of the Cleveland
District, Ohio, USGS Bulletin 818, 1931.

A2 Semuc, E.J.: The Devonian System, in
Guide to the Geo ogy of Northeastern Ohio, Edited
by Banks, P.O., and Feldmann, R.M., 1970.

A3 Hoover, K.V.: Devonian-Mississippian Shale
Sequence in Ohio, Ohio Geological Survey
Information Circular No. 27, 1960.

-A29-



CH T A 0

A )A-78-5

77

- ~3b ~ - jo~<rTRD U TUO I
EAOt! M

A/C78 )~ > .. 0 U IAUDMA L EV L N zoo

T D C 7 8 a 
PC AS ,: T E B A L T I M O R ER ~ 

0 
~

0A-18.A 29>0

AF O f.f 9A T, ( D -6 -a

PLAN OF SUBSURFACE EXPLORATION
SCALE IN 100 FT

00 110 A2000T

LEGEND

,.(, t 4/ VAR A4fl0o S1VAI

oL',~



'-I.,, '~ ..- AND OHIO RAILROA

-9 ~
4 

ArNLIN

-Ca

FLOOWA

i- -0Z

.'~4 76- E TRANSITIO

I EEE.ZAOSTRUCTUJRE NO I ( C- -22/

ILO 07T71Er
1

J FO0 ED CHANIO4L z
I BARREL COM)JI

* - CLEVELAND zoo

A, - 2

- 5 - 'lkYAmo..~

ac *."a-2, '

e-,O 140,c. 6

7- 'W
S~~~~~~~~~D 18-12"'$- ~ *- \~ ~ A-s

oV~00*,:C I >~' 7X ~ -

-D5- .5"- 7P IESO CHAN-NEL

, -W0C 765 . - ~ 7-&~?,~ ~ -A

~~-GENRA DEESIGN MEANNLRANDUMI

.,. 
S.f, A

U.5~4 NOYTESNE:DSTIT.BFFL

Sct 8-No PLAN0OF

O~ ENEALDESGN ERAND UME

U.S ~ ~ ~ P ATES AtTIT.U7L

L (0 -8. 5. . ..-7 - 073C NIER



788-~
0
A 78 ~ A- -40

DC 78 0 1 FLO3D07I

ODC-786-15 78-2.

DCU-70-24

.05

'~ , CEVELAN D zoo

\AA

f I ' o

"'0 C- 021

Z8 __ _ 
.1 -. 0

' ) I i:oo ,o ooo57oI * C?

z 
4.,, ~

PLAN OAl SUBURAC EXPLORATIO

PLAN F SUBURFAC EXPLORT( ND

0, 01.88
0"SN



N,~ ~~~~~ ~~~ REWO~~ ~ : 4 --- j I. ..OCTE ...... l~

- C -4 -5- W .
T

V t F pVOOOWAY

o 418/

I' -'L~ot ,'A M D EO CHANNMEL ' Z

CLEVELAND zooI

'5-- '10

.04 - $ ,I

*07'-*-

D// \\
7-./ /y

1/~D / -(;' -

DC 82 5oc/

SR \19R0 t I O -0.0

5248ET REAIIN ;;A 4.z1 '~~

**, ~ ~ ~ ~ ~ ~ ~ ~ 11 P El 0~ R R OWGED0/ 04/Dl IJOD 5O /N

(k-,U D TOEE/OF E/C//CANU2IN*-910

LEGE1 LEGEN IA I

"'.Y ARYEGN RO'SRC.UFL
HO. oP PAP.1SIIATO - 0/9884 U84 C~2N A 5T, NIER

R" c.. C0N4E0 4LTRNIT4 FLO841RLPR E

PLAN ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ CtEAD OFOHIOC XPOAIN//A/O 1ElN 1 AT AE/L

BGCENEADSG M AEMORADU
LE0N .. "E11- O..'NRWIGD

'no~~~~~~~N C4/ARBOR, /01 INC,,,0 ' ~ ~ .,,

-~~~~~~~~~11 111 IT00 I.-04~'do',o,, It.0eaogCI

20/'-',4 " 0''' 04i10 N/iO,,U.SARM EREREI OETRIT.SPATE



DC 18

C-7 -..--

.10

A-8SD/-a2 -

I 3 / ' ~ j RELOCA1EO SAI.TfloRE
DCi , \. A-D O-IO RAIL ..AD MAIL.

, -7 N , 0.

018-20 
DC-T

604 orfLc41EO 8.110OR 10 D

I.PLAN OF SUBURFCEEXPORAIO

SCALE IIN * OOFT

ID S 0 100 200

HIotc A'UMB(R' AA' 0 D

0D._ S-PI...

dC9 B1,

A.ICS., .



- t4~.'---~~.- RELOCATED BALTIMOR E '*
7. AND OHIO~'i3 ' RAILROAD -

DC , -,- \C'~

k~ i y ~ DCTDC7 7
IDI-'

A-78 3 OC 82-; 5\

I.- DC -'~ 706"'!

Kf I
A 0.

01 SELO .- ED I- LM k

'D -/ - \\\II H.O -

DO

OC-6X2 'j 4-3

111110 -- -
SPUT~~ NI I4IR. .A ,

DC-O 25 IS.I A

PLAN OF SUBSURFACE EXPLORATION
SCAL II OFT - - GENERAL NOTES.

00 5 0 0 ~I Tj~o Rok Cn~c~s , -aolnt,.o .1.050, OMUPHASE 11

LEGENDGENERAL DESIGN MEMORANDUM

Vll-tf AAODESIV410V f cU.3 ARMY INGIN4EER DISTRICT.lKFFAtO

010 CREEK FLOOD CONITROL PROJECT

C."fdpt-. 5' -Cti.60 
0, 0610

Y-0 0-11'4 TOP OF ROCK CONTOURS

G-W*K FLIM WOW.,1 I006 DRAWING NUM ER
4*0 CARPENTER. INC

S.. -1.00.Do 6 It 6 I.." FEE $

PLATE A3



-FLOODWAY PROFILE G, D9,

-- ---- TOP f FLOODWAY WALL- -

DC7-5DC -78-lBS BROOKSIDE DRIVE-

OFFSET 500 RTIL OFFSET 56.0 R~T I
D~D C-78-2

-OFFSE r 58.0' LT, 4. EL 625.4 "
OFFSET 2.0' IT 4L FLOOD WAY PROFILE GRADEGRUD AT

- - - - - - - - - - - -1 GTlNS .. ROND SURFCE a tGRUDWT

4060' o SAOUT CLOY CLI 2 '' - / ,// /
SHALE -

"' ASSUE S FRC

1.02 2 L-

OFFSET 880' RT IS 53. M OFFSET 6.0' IT. It

620 - -ASSUMED roP OF ROCK AT r
E0STN GRONDSUFAE

,,,-','oS0 U~) ,1I+/ TING GROUND SUR FA CE 0 1-

-FLOODWAY FROFILE GRADE

SYMBOLS
SCALE

C ,R IURtDENORIZ -I IN .50 ITG VERY -1
r . 25 0 50 1XI 5 0

CIA,~L I 'ORAVEL UP 01 OW)

... ,5-01 SI LT IMII F.II 3ros, 01 SC FRAGMENTS

." ClyTy SUNTI SC) .I 1 ,. -T h"0 OT., I'T6-1
I.' ~ ROC

/i~

I-A F- - p --



-jj ~ ~ ~ P &ATMR a .OR RAILOA

$044 GRAVEL (G)E.G .Z.

2.0' LT' . FLOODWAY PROFILE GRAGE

K XOS,,46 GROUND SURFACE GR UN WATE0

WAND~~~SN SD .. , - /. . - ,o -

____OFFSET 50.0' RI'. q, -

A4SSUMED7~ TOFRCO 0000 ;

U.515SAND- Cloy., SAND ISM-SC) -

1.0

ROCREEKa

I DIEDCHANNEL

4. BALTIMORE 5 OHI0 RAILROAD- 640

OF FSET 13 0 RTIt If C57 RAVE- 1SM'

-2

ASSUME0 TOP OF W0K AT SD EL60.

EXISTING GROUND SURFACE 40 GOUND WATER TABLE OFST6.0 Tr

, 0 SAMdp CLAY ICL)

TtDOO*Al IIFOQE GRADE -- HL o

SCAOLE

MRIZ -11N 50 F T VERT 1 IN .0FT

GENERAL NOTES*

I ,o P- ',' St,,,, , f,p'c-o,-. An D Ip

10 " - ml. Rh,,1HC
11, 51,1o, (0) -0~ 48. 6P F,, BA ARMY ENGINEER DIDTRICT.BUFFALO

8IO CREEK FLOGO CONTROL PROJECT
CLIVIAI60 OHIO

SOIL AND GEOLOGIC PROFILE

ALONG i FLOODWAY

GANET FLN16 ORDRTI RAWING NUMBRt
060 CA-RENTIER. INC

/011 PLATE



D- 76-26 
0

DC-76-I2 EL. 620.7 EL.
EL. 6 19.3 OFFSET 36.01RT OFFSET

OFFSET 24.0- LT. 4.

EL. 618.5
OFFSET 20.0' RT. C

10.000 .1S.1,CLY 0L

PROFILE ALONG ~.OF DIVERSION CHANNEL

DC- 78-23

OFFSET 64.0 RT.t

OC-7B-22
W a S L 0. S bbl o, Sandy CLOY (CL)
0 L 0. GROUND WATER TAOLEI

--.-.----.----- -- -

GRVLOGCOBRLES_______

MODIFIED CHANNEL PROFILE GRAGE-'

90*00 A6500M

PROFILE ALONG %OF MODIFIED CHANNEL

AIRa

Is -. S l RO. SURAC a I

-.--. ~~ - ----- - - ----- - - - - - - - - -

*4 a MODIFIED CHANNEL PROFILE GRACET 4SMDTPOFI R64

500 SAC

9700

PRFL AOG O MODIFIED CHANNEL 5HC KR I IN. 50Ft SCALE~ VER l#M* '?

PROFLE AONG F yE? II.IOP



0-78-26 0-'8-i3
DC-7B-12 EL. 62 9 7 EL. 636.6
e6 19.3 OFFSET 36.06T 9. OFFSET 65.0' RT.

200 AT, c

00

k COO .Vp GRVL1CD Rlta TAK

SAND9 IS SIN GRA -OUND WATER ?ABLE

I0fE4SoO)N (HANNLL PROFILE GRADE ASSUMED Top (OF ROCK 0 (LP

AR 0000 .0,000 -0

PROFILE ALONG ~.OF DIVERSION CHANNEL

SAND-2 sooo so pSWI -&io~elir SAND ISR 0, SWI
EL 615.Z EKSSNG GROUNDT SURFACE 64Bat

OFFSET 64 0' RT 9,

GROUND0 WATER TABL
SO. ~ CEO'j

MOIICANLPROFILE GY---E 800005NDSM

ALONGME Tp OF MODFIE aHANNE

BRA0

SOT7

faOo

PROFILE ALONG O MO IID-H N E

k*9 SURFACE Q 0

*IIIy 6, satow CLAY tcu GO WATER TABLE A

S.SSUVED TOP OV BOCIY a So l , o. 0Pa PpSO,~e fpo dI. A;.*4

-'3 F., SaPop, 0. P1.1 A? US 6660 E616dBtti 0llTBICT.S@FA#0

5S0 4 r s000 SO O Po AD- coops OF 9BROWEivI

SIG CoticK FLOOD CONTROL. PRtOj

10 .0. ? SOIL AND GEOLOGICAL PRO
000005 ALONG q. OF MODIF'IED CH4AN

)IFIEO CHANNEL I ot-so AL tT IE1F AND5. OF DIVERSION CHAN

30' R' S D 000 5 
A0ND CR "T" IBPNRC.

PLATE



-~ Top OF RI,. ORFOLA aS WESTERN RAILROAD

,A)
TOP OF RAIL. RELOCATES AL MORE a 0OHI RAIROAD MAINLiNE-7

COO EXIFSTING GROUND SUIRFACE 4 OC-78-4

2~ 
CL626.1

'SRU~j 
T-1 nFRCIt r-'

IS O' 1, 0 0 44 

, C A Y I L

6' / 55000 ITT I ASf7%

_TOP OF RAIL. NORFOLK IS WESTERN RAIL

rOP Or RAiL,,RELOCAYED 6ALYRORE 8 0OHIO RA.OAO 40 At ,N -- - -_ - -

A- EL04. EXISTING GR0UN0 SURFACE 0 t

Si, CLAY MLE.60.

0 ____ 

OFFSET 12.0' RT t

CIqyqJ SAND (SCI

.00 
0OR

640

7~ TOP OF RAIL RELOCATES BALTIMORE & 0010 RAILROAD, MAINLINE D-81 XSIGGON UFC

-EL..60 - - --

.0 EL ASUM0TO F 0R.

OFFET .02 
IS OFSOO3M0-Tt

RORS CLA FM'- L Et- I

SANDI$ 5 s o

L_________ISM -Cl~~~yoy SAN _1 *'2 -A S M D TpLr R c



070

rTOP OF RAIL, NORFOLK B WESTERN RAILROAD Row

RE &011,3. RA, L ROAD MAINLINE- - -
4RR 

------------ t ---

STiNO GROUNDI SURF~tACO-W-

',', 
-/~ 

j/GROUND 
WATER TARLE

SILTS CONE

05.00 YR 4CR640

_TOP OF RA- N. RAOLK 81 WESTER RAILROAD 
R

ERSTl'K GROUND SURFACE fl C 
1

OFST1.0.,, RIO(

SHAL .00f

Sol 
SANS 

A1

S0

_OFFSET05 I ' r7 
2

EL. 601. TOR OORP 0AIL EOROL8WETERERILOA

OFFSET PROFILE

AT' LE .- KTN ft11

SANO.MI-- S 11 SP4LCLE

C -K



LEGEND FOR LOGS OF SORINGS
AND SOIL TEST DATA

0 U C A-78-15

e 650,7 . . .. ... i_ 5.0 _r

a,,,,, PS 650,7 2S? 000,,020. COeo.o 60 l
E 214 377 1400 60 0 O.W0

0,06,410.,0 £ EL 6340.- o4 6f00.4 0o..fo

PT 4 A.0.
- 

DE0110
"

,60 6 40I06I K602, K, LL000 PL

R 6, 0- .5 5 14 2 i3 0 60 0 10 2- 28 1 06-60 09 00o 0600,,.. 0o, "00 S -l 046

CL S0,2 06, ..20,000 102. ~4 6

R -0.4 0 - c . C200'.4
0
0. -0,,04- P,.0,0,o~

S- S6 el2., C-0O, .00,40 , D-K-0.40 floh.,a. 0

cO
0 

...... 60 -S, OP W-4-- r

.00 P000020000

DEPTH 2 eto ora
30- -5S00000So04.,,--

NX -- S ,eol 0, $o00402

6/5/07- -0 of 00.0400,6

D-78-13
EL. 636

LL PL .* P -

A-78-7
OFFSET 28' DOWNSTREAM

420 -e O O e f a O R ,? E L 6 16 8 /

23 00 3111 6- '1

4-

.- o
.......................... -As-- -,w ft. ~oe

am -1411 
0

00 - l :P sr ', -. w

a 0 0 --0* - -S - EPT 4

,9-SECTION (

HORZONTAL SCALE 0',00 VERTICAL SCALE I'.v

K
O  

I __6 40400.L0

i0100

~~*00~ CO 0 ~ 23,s~ooo s?, cjo~ ooo 57I



S of gORINGS

T DATA

-78-15/

6 ---4g *,f---

2zaG - - " 

fl

60

5.,.b* ~ ~ ~ ~ ~ ~ c- $* 03.1 l,. . 1'0 plS..

D-78-1

I f l a dR 
A M O M ,''

"'-'L 
A,/

s//

3*-.- S~o* SSP

s0% -. ,..l A~fiSAC6f709~
/Et03RCT 

KFL

VERTICAL~f,'S StA.01 
TYICL OL NDGOLGIS

I-~w

o C. NO

COOS,,' 4o'lt1D%

/L

'Ib 7-X1c



* ON 

6t.- SR

N2 
- . a 1

DC-78-21 N71

4.o Ej~~~~~~ E>0 C T>-- 10> ,-d.dJO

I L>'~ ~ ~~ aI 044 0 R

6T' 6 -

6C 78 1 5000
"'0SE 6' D 4 SECTION

EL'0 T66. 2. 0FSE ,064'CT A 4,. 1

\f a

,,66 0 L '62 N%"aP'

NSECTIO

NC: -D R IA CL *5

>eo4 DC-8-7



a;E~hi a ComoR
401

EL $14 8 a' - ,¢lb
E-tf 6i,.fld S.dORER

S-7 ,, = AiSn a, 40'
S , d , *,s 4. to ... 5

C L. L-rr C , *4 .,4 d.p0

DEPT"C ..!

SECTION "16

-_.-ZONTAL SCALE 1 16O VERTICAL SCALE 1' 5'

CAS,4A*4 C ,, \'54/ st- ." P4 C C OA- S -PS SA . , 4,- fl,. li oU

40~~E 621 -f - SC- 4-, ',.5 osO . .491

G, LL RA <_11_-- _'____'

,o0 
*595* S45. 04 IXan 0

~C I N EC OC-S-2

Lv v P- E /?50

CII, . I- 76 AIaR. .

SGENERALLN T CC
OFESET 6onp UPSTREAM a S oS*t# poet,

CA ol-i A4 on 0

32 -C-SWlIII S& Olf

f MS C/9r L C C f U CA U' L C.4 
T SiaL~ SOIL AND GE LO IC SE TI N

-- .,0A1.4,,.4" -"-4.4" ,- 5.5*54,. 4,4,4.
,

5,"5"-,5.. .4 .S ......

SH.

13%.
A? 5/AR

GENERAL NOTES

5 11, 11 - 1,1 #W* I, 04*9. At05d- II, P00/.
0, A--m Ad4a AS

F4o. * 4 ... 54 44. ... R.I.9 A U.5 ARMY EN4GItNEE DISTRICT, BUFFALO

SECTION C 0.scs1s4'a1s 0o540a CA 1 .1 -**. MH 50

13IG CREEK FLOOD CONTROL PROJECT
C4.EVELAND, "H)0

9C IZANTAL SCALE i
5

VERTICAL SCALE CIS TYPICAL SOIL AND GEOLOOIC SECTION4

'o To 1 0 40 5 10 
SHEET 20OF 3

G5555499 9/.1R50 CGRSSA5 DRAWING NUMBE

PLATE



'CA R

OC7- oft... goa

OFFSET 3' UPSTREAMN

DS 'AN LP

Q~ 0,.o .- 51 I sS.tf.rS AD ~, 51.0"'"4 N N*.,d'5-ol,, At?1

345

426 Ds 5f 110 , " -- .- p4

* 136A-IA CL 4* 0e.-t"~ *0401*

"Z"4740,/' c ,f *..- 0 .~ .. ........ *'r" '

slo~ .11 -

- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ET 9560 iA ..,*go /S AI,4l~~P 41

aET 99

6/3/76

SECTION®

.iTAIZONTAL SCALE 1- .10' VERTICAL SCALE 1*.5'

-f.1017 5855

~A3A N~QC-78-

A TA
N -- bS'. ~ - LL PL W N %~~ 97001 0 C t D.i

SR Se 21 11 1 o

,rr S-0-F1 l A-6 1

*0 I Cfl~~

- SARA HL -25-107SiAI

AI ,iol *IIS If5 M.0

SECTION @
HOPIZO7TAL SCALE I5I"VETICAL SCALE .

IS 5 0 I 8



*AU

OFFSET 3' DOWNSTREA

N T~T C D~t 72 Ga I. P ~ !L I71ZN~~~~C N3t 000 17., 25l, ~:2:~..,.,o~

8247*0 ~~~~~~IL PL~ W *N...o Soa;72 ,."MA7 C,702,224,2-

SO 21 675..8 CL 22272212.,g.2N.27222 521

NI s 12 0 1 s 7ig 2 2 s s . wrotues 7r 7/2 c , t - -sur , ,; FA 0 7o

5722~~~~~5 0 CL65 1040 11-3 L aosn.1 -04 Rom

S. 2% .. ''~ ' G,2,.2 CL52c,20ew5225

-~~~~4 6-3) 714 1 ,7*~~gv1.0_ - ~ .,rest- . .~. ~ 2,2 42,.b2.1 22) 210)222 ____
-- ~ ~ ~ ~ ~ ~ 3 Z -

4
20)222, l44,C 7

FL 61 4 2. s-'r2 7 0

0 117s7* s0

332

6040

SO

FFr *33SECIO -. M~GNRLNT

- I a

11 %
FL * 74 i~2I -- 0MFADA - LL L 8 N 35.c,226.,7722222.2742278

-, INA SCALE C' 10 VEsWA SCALE.. 1"15'N 2

778372 CL K 43

* ______ 05 0222 48320 20 ~*tr~r Cr45 '...* r~r o.0

.r....>Aj so if GENERA NOTES:

675 06-71 83

- - COO* 0 52045 C72,242 strs 27212. 272.,22/
024.22722.2.271 25. 2,2 I27)2

C , , . .22 12)7 2 . 7 27 14.62002 22 27288872

..... ION ret-,

1- 78- 0 2 0 
CREKFOO3ONRO)W C

£720MD C6F2278,786

SECTION5 SH2 ET 327 OF8 1,3

PLATE



BUFFALO DISTRICT, CORPS OF ENGINEERS
BIG CREEK FLOOD CONTROL PROJECT

CLEVELAND, OHIO

BORING SAMPLE DEPTH- LABORATORY MECHANICAL ANALYSIS ATTERBERG SPECIFIC INATURALBORNG SAPLLBOA-RYWATER

NO. NO. ELEV. OF CLASSIFICATION GRAVEL SAND FINES D LIMITS GRAVITY CONTENTSAMPLE TO 04NET
SFELET % % % (mm) LL PL G % L

A-78-1 2 1.5-3.0 CL* 21. I

A-78-I 3 3.0-5.0 CL OF I I 1 24.3

A-78-2 4 5.0-7.0 CL* 6186

A-78-3 2 L.5-30 CL 15.1

A-78-3 3 30 -5.0 CL* 20.9

A-78-3 4 5.0-7 5 SC* 14,2

DC-78-1 2 1.5-3.0 GC 37 32 .0 03 Z6 17 7.6

DC-78-1 4 4.5-6.0 CL 19 31 i - 31 20 11.2

DC-78-1 6 7.5-9.0 CL 4 !0 6C - 31 20 23.7

DC-78-1 7 9.0-10.5 CL 14 2" 5v - 3 3 20 29.0

DC-78-2 3 3.0-4.5 SM-SC 5 4,4 46 - 26 19 18.7

DC-78-2 4 4 5-6.0 CL# 22.8

DC-78-3 I 0.0-1.5 SM-SC 14 4.- 37 O.C06 19 15 11.9

DC-78-3 5 60-7.5 CL 8 23 69 34 21 16.7

DC-78-3 6 7.5 -9.0 CL* 26.6

OC-78-3 7 9.0-10.5 CL* 17.2

OC-78-3 8 10.5-12.0 CL 0 5 95 37 21 21.6

DC-78-3 9 12.0-13.5 CL* 21.7

DC-78-3 Il 15.0-16.5 SHALE-CL* 22.7

DC-78-4 = 3.0- 4.5 CL1 19.1

DC-78-4 4 4.5-6.0 CL* 18.1
DC-78-4 5 1 6.0-7.5 C L* 19.6

DC-78-4 6 7.5-9.0 CL- 17.4

DC-78-5 3 3.0-4.5 ML-SC* __19.2

DC-78-5 4 4.5-6.0 CL 6 26 68 - 32 21 16.6

DC-78- 5 5 6.0-7.5 ML-SHALE.* 19.0

DC-78-5 6 7.5-9.0 SHALE* _15.0

DS - Diract Shear S - Consolidated Drained (C-D) NP - Nonpla

T - Triaxiol Compression R - Consolidated Undrained (C-U) NOTE: Lob

UC -Unconfined Compression Q - Unconsolidated Undrained (U-U) - Classifi



F
SOIL TEST DATA SUMMARY

(Soils from Project Site)
AL NATURAL COMPACTION DATA SHEAR DATA PERI

ER DRY OPTIMUM MAXIMUM INITIAL DRY WI Wf St TYPE SPECIMEN TEST 0
NT DENSITY ] WATER DRY OENSITY DENSITY e

LBS./CU.FT % LBS/ CU.FT. e LBS./CU.FT. % % % TEST SIZE INCHES TONS/SQ.FT. DEGREES- - - -- - -- - -- -

.6 __ _ _ __ _ ___ _ _

.9 _______ _ _____

-- E.2.

.6

.7

.8

2.7
17.26 SI A_ _ _ _ _ _ _ '_ _ __ __

17.4 _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _

19.2 __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ __ _ _ __ _ _ _ _

16.6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

19.0 __ _ ___ _ _ ___ _ ___ _ _- --

1 5.0 _ _ 'lIz _.- _ - __ __ _ _ . - - I-I

"plastic

Laboratory Classification based on Unified Soil ClossifIcation System.

Isification based on visual examination with comparison on tested samples.

-%.i..:.*
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APPENDIX A

SOILS, GEOLOGY AND CONSTRUCTION MATERIALS
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Wf SI ITYPE SPECIMEN T I / 0 K Po I Pc REMARKS
% % TEST SIZE INCHES TONS/SQ FT. DEGREES e C./SEC. IONS/SQ.FT. Cc

I 1- IOF_

lon st. 

FEB. 1979
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BUFFALO DISTRICT, CORPS OF ENGINEERS
BIG CREEK FLOOD CONTROL PROJECT

CLEVELAND, OHIO
- I -ET- EHNIA NAYI

BORING SAMPLE LABORATORY MECHANICALANALYSIS ATTERBERG SPECIFIC NATURAWATER
NO. NO. ELEV. OF CLASSIFICATION GRAVEL SAND FINES D1 D LIMITS GRAVITY WATER

SAMPLE CONTEN1(FT /% (mm) LL PL 6 %

DC-'?8-6 2 1.5-3.0 CL 9 27 64 - 28 18 17.5

DC-76 -6 3 3.0-4.5 CL _  20.5-

DC-78-6 4 4.5-6 0 CL+ 20.S

DC-78-6 5 6.0-7.5 SC* 16.5

DC-78-6 6 7.5-9.0 CL* 14.7

DC-78-6 7 9.0-10.5 CL 13.3

DC-78-7 2 1.5-3.0 CL* 20.3

DC-78-7 4 45-6.0 CL ___ 22.3

DC-78-7 5 6.0-7.5 CL 20 25 55 - 33 21 16.2

DC-78-7 6 7.5-9.0 CL* 1 20.3

DC-78-7 9 12.0-13.5 CL* 24.8

DC-78-9 3 3.0-4.5 CLU 25.9

DC-78-10 2 4.5-6.0 SC 18 39 43 - 31 19 1 9.3

DC-78-10 3 9. -I 0.5 CL-ML 2 46 52 - 25 19 18.2

DC-78-11 4 4.'-6.0 CL 5 II 84 - 37 23 16.1

DC-78-12 6 7.5-9.0 ML 8 26 66 - 44 30 39.0

oC-78-12 7 9.0-10.5 GC 50 16 34 0.002 31 20 15.7

D-78-13 2 1.5- 3.0 SM-SC I I 40 49 - 23 16 17.1

D- 78-13 12 16.5-18.0 CL -ML 5 31 64 0.005 23 16 31.3

D-78-13 21 30.0-31.5 SC 16 44 40 0.005 24 16 27.4

D- 78-13 25 36.0-37.5 CL 8 37 55 - 32 22 15.4

D- 78-13 26 37.5-39.0 SC 27 34 39 - 30 19 19.2

DC-78-18 4 4.5- 6.0 CL* 36.8
DC-78 -18 5 6.0 - 7.5 CL 33.2

D-78-20 3 3.0 -4.5 SC _ 18.3
D-78-20 4 4.5-6.0 CL 25.5

D-78-20 5 6.0- 7.5 CL 4 30 66 - 30 20 I 5.7

0-78-20 6 7.5-9.0 CL "
__24.9

D -78-20 7 9.0-10.5 C- -2 1.5
D - 78-20 6 10.5 -12.0 CL * 24.01

D -78-20 9 12.0-13.5 CL* 23.

0-78-20 10 13.5-15.0 SC 26 46 28 0.003 27 19 _ _ 8.I
DC-78-21 2 1.5-3.0 CL* _25.1

DC-78-2i 3 3.0 - 4.A CLW 26.

DCU-78-24 ST-I 3.0-5.0 GC 15 33 52 - 31 i1 2.77 22.

U- 78-5A ST-I 2.0-4.0 ML 0 27 73 - 41 28 2.64 32.

U-78-6A ST-i 3.0-4.0 CL 1  2 6  73 - 30 19 2-69 21.

U - 78-20A ST-I 4.0- 5.0 CL 6 15 79 - 29 21 2.72 21.

DS - Direct Shear S - Consolidated Drained (C-D) NP- Nonp
T - Triaxial Compression R - Consolidated Undrained (C-U) NOTE: La

UC -Unconfined Compression Q- Unconsolidated Undrained (U-U) * Classi

q. -Unconfined Compressive Strength

/



PHASE UI"

SOIL TEST DATA SUMMARY SOILS, GEOL0

(Soils from Project Site)
RAL COMPACTION DATA SHEAR DATA PERMEABILIT
. fOPTIMUM MAXIMUM INITIAL DRY W Wf I TYPE SPECIMEN EsTC 0 K
ITY WATER DRY DENSITY DENSITY T e
U. FT % LBS/ CU.FT. e LBS./CLLFT / % % ITEST SIZE INCri.S 0 OLF DEGREES Cm./SE

- ___ - - -935 I

_______________ 99.4 2 J.4 - 183.9 UC 2.8 X5.6____

S102.6 211 - 188.0 UC 2.8 x 56

vClassification based on Unified Sail Classif lcotion System.
based on visual examination with comparison on tested samples.

U:.,



PHASE 11 GENERAL DESIGN MEMORANDUM
APPENDIX A

SOILS, GEOLOGY AND CONSTRUCTION MATERIALS

SHEAR DATA PERMEABILITY CONSOLIDATION DATA
W1 S' FTYE SPECIMEN 51 -r C 0K PoICt REAS

% %ITET IZEINCHE TET ONS/SQ.FT. DEGREES e CM./SEC. TONS/SQ.FTCc 5

- 93.5 uc 2.8 x5.6 1.17 1.95 .231 '--.28 TSF
8 - 3. 4 UG 2.8 x 5.6 1___ 1____ q,:.55 TSF

-88.0 UC 2.8 x 5.6 11 .28 1.95 .281 q.,:.44TSF

SHEET 2 OF 4

oni System.
samples. FEB. 1979

JPLATE7TAl



BUFFALO DISTRICT, CORPS OF ENGINEERS
BIG CREEK FLOOD CONTROL PROJECT

CLEVELAND, OHIO
-- -ETH EC A IC L N LYa

BORING SAMPLE DEPTH- LABORATORY MECHANICALANALYSIS ATTERBERG SPECIFIC NATURAL N-

NO. NO. ELEV. OF CLASSIFICATION GRAVEL SAND FINES DO LIMITS GRAVITY WATER
SAMPLE % % % 1mm) LL PL G % L01

COMP (I) CL I 16 83 - 32 20 2 72 24.7

COMP (2) CL 3 28 69 - 28 17 2.69 16.7

COMP (3) CL 4 21 75 - 31 19 2.66 19.8

COMP (4) CL 4 18 78 - 31 20 2 68 24.7

COMP (5) CL 4 26 70 - 29 20 2.74 20.5

SOMP (I) CL ]

COMP (I) CL

COMP tI) CL _

COMP (2) CL

COMP (2) CL

COMP (2) CL

COMP (3) CL

COMP (3) CLc01AP (3) CL[ _
COMP (4) CL

COMP (4) CL _

COMP (4) CL

COMP (5) CL

CvMP (5) CL
C e,'tP(5) L

COMP (5) CL
COMP (I) CL

CJMP (I) CL

COMP (2) CL

COP,4P (2) CL

C,)MP (2) CL

COMP (3) CL

COMP (3) CL

COMP (3) CL

COMP (4) CL

CQMP (4) CL

COMP (4) CL

DS - Direc? Shear S - Consolidated Drained (C-D) NP - Nonplasti

T - Trionil Compression R - Consolidated Undrained (C-U) NOTE: Laborot
UC -Unconfined Compression Q- Unconsolidated Undrained (U-U) * T Coee aioat

L7"



PHASE I] GE

OIL TEST DATA SUMMARY SOILS, GEOLOGY
(Soils from Project Site)

L COMPACTION DATA SHEAR DATA PERMEABILITY
WTERU MAXIMUM IIAL DRY WI Wf SlTP SPECIMEN I___ I___C 0 KY T| WATER DRY DENSITY eDENITYTEST SIZE INCHES TONS/SO.FT. DEGREES CM./SEC.

LO /CU -T. e LO - I - -

14.9 115.6 _ _ __ _ _

1 11.9 118.0 ... .. __ _ _

1,5.5 ,,4 3 11

13.7 115.7

1090 18.2 17.3 88.9 T 2.8x 5.6 Q 11.00 31491

109.2 18.9 17.9 92.7 T 2.8 x 5.6 0 2.00 4.249 ,.10 00

107.8 18.6 17.8 88.1 1 T 2.8x 5.6 0 4.00 6.189

1 14.2 14.5 15.6 83.01 T 2.8x 5.6 Q 1.00 2.950 )
113.2 15.5 14.3 86.4 T 2.8x 5.6 0 2.00 5.662 .4 6 15.80
113.5 14.8 14.9 83.1 T 2.8 x 5.6 0 4.00 8 .160'

1 101.7 21.7 21.9 91.3 T 2.8x 5.6 0 1.00 2.4931 ,

_ 100.8 22.3 21.3 91.7 T 2.8x 5.6 Q 2.00 3.712 .67 2.50
', L00.3 22.4 21.9 91.0 T 2.8x 5.6 Q 1 4.00 5.811

100.2 23.0 21.5 92.1 T 2.8x 5.6 0 1 1.00 2.366)

' ' 102.4 21.9 21.9 92.7 T 2.8x 5.6 Q 2.00 2.949 ,0.48k 00

103.9 21.6 21.4 95.0 T 2.8x 5.6 0 4.00 4.858) _

88.9 31.4 34.1 93.21 T 2.8x 5.6 Q 1.00 1.1701 _ _

86.8 35.2 32.5 99.5 T 2.8x 5.6 0 2.00 2.180 0 0*

87.8 33.0 31.4 95.4 T 2.8x 5.6 0 400 4.240 _ _

106.4 18.7 19.8 85.5 T 2.8x 5.6 R 1.00 3.806 , F " _ 16.09x I0 "

105.7 18.1 20.6 81.3 T 2.8x 5.6 R 2.00 5.145 1.19 5.1 15.68 10I

106.2 18.9 20.4 85.9 T 2.8x 5.6 R 4.00 7.403 2.97x 10
111.1 16.8 22.9 88.5 T 2.8 x 5.6 R 1.00,2.513 ___ 2.511 x0

110.5 16.6 24.4 86.0 T 2.8x 5.6 R 2.0014.846 0.12 22.8 5.271 10t _110.9 16.1 22.7 84.3 T 2.8x 5.6 R 4.00 9.334 - 4.89x 10
So100.3 21.9 23.8 89.0 T 2.8 X 5.6 R o00 12.652 4.lox 10

100.9 20.2 23.7 83.31 T 2,8 x 5.6 R 2.00 4.408 0.39 14.8 7.69 x 10

99.9 21.9 25.3 88.1 T 2.81 5.6 R 4.00 7.7620 3 4.60x 10
_102.4 20.4 28.2 86.4 T 2.8 x 5.6 R 1.00 3.189 1.23x 10

103.6 19.0 23.7 82.9 T 2.8 x 5.6 R 2.00 4.528 ,0.79 8.6 2.31x 10

____ 102.4 20.9 26.0 88.5 T 2.8 x 5.6 R 4.00 7.523 _ 3 2.17 x 10

____ ___,_ ,. ! -- __- -- _____ - -

NOTE:
lIOssifIcation based on Unified Soil Classflcation System. FOR COMPOSITE SAMPLE DESCRIPTION, S

sed on visual examination with comparison on tested samples.

"--1
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PHASE ]I GENERAL DESIGN MEMORANDUM
y APPENDIX A

SOILS, GEOLOGY AND CONSTRUCTION MATERIALS

SHEAR DATA _PERMEABILITY CONSOLIDATION DATA

WI Wf S1 ITYPE SPECIMEN TEST 11- LK '-, P 50 RMAKF ON/Q.F. e K % c c 5  REMARKS

% /% % ITEST SIZE INCHES TDEGREES C1./SEC. ONS/SQ.FT. C

- - - iI- - -
- 1.70 .zi

18.2 17.3 88.9 T 2.8x 5.6 0 1.00 3.149 r SPECIMEN #1

18.9 17.9 92.7 T 2.8x 5.6 Q 2.00 4.249 ,J.1 0 SPECIMEN #2

18.6 17.8 88.1 T 2.8x 5.6 Q 4.00 6.1893 SPECIMEN #3

14.5 15.6 83.0 T 2.8 x5.6 Q 1.00 2.950 SPECIMEN #1
15.5 14.3 86.4 T 2.8x 5.6 0 2.00 5.662 #158 SPECIMEN 2

14.8 14.9 83.1 T 2.8 x5.6 0 4.00 8.160 SPECIMEN

21.7 121.9 91.3 T 2 8x 5.6 Q 1.00 2.493 SPECIMEN *1

22.3 21.3 91.7 T 2.8 5.6 0 2.00 3.712 0.67 2.50 -- . 5  SPECIMEN 02

22.4 21.9 91.0 T 2.8x 5.6 0 4.00 5.811 SPECIMEN 03

23.0 21.5 92.1 T 2.81 5.6 0 1.00 2.366 SPECIMEN 1

21.9 21.9 92.7 T 2.8x 5.6 Q 2.00 2.949 0.48 00 SPECIMEN

21.6 21.4 5 2.8x 5.6 Q 4.00 4.858 . SPECIMEN #3

131.4 34.1 193.21 T 2.8, 5.6 0 1.00 1.170) SPECIMEN #1

135.2 32.5 99.5 T 2.8x 5.6 0 2.00 2.180 0.0 0 SPECIMEN #2

33.0 31.4 95.4 T 2.8x 5.6 400 4.240 _ SPECIMEN #3

18.7 19.8 85.5 T 2.8x 5.6 R 1.00 3.806 16.09x 10-8 SPECIMEN *1

18.1 20.6 81.3 T 28x5.6 R 200 5.145 1.19 5.1 15.68 x10 SPECIMEN #2

18.9 20.4 85.9 T 2.8x 5.6 R 4.00 7.403 12.97x 10- SPECIMEN #3
7 16.8 22.9 88.5 T 2.8x 5.6 R 1.00 2.513 "_ _ 2.51 x 10- SPECIMEN U1

16.6 24.4186.0 T 281x 5.6 R 2.001I4.846 0.I2> 22.80 5.27 x 10-6 SPECIMEN *2

16.1 227 84.3 T 2.81 5.6 R 4.0019.334 4.891 lO" SPECIMEN #3

21.9 23.8 89.0 T 2.8x 5.6 R 100 2.652 4.1Ox 10-I SPECIMEN *I

20.2 23.7 833 T 2 2 8 x 56 R 2.00 4.408 0.39 14.80 7.691 x 100 SPECIMEN *2

21.9 25.3 88.1 T 2.8 x 5.6 R 4.00 7.762 . 4.60 x 10 , SPECIMEN #3

20.4 28.2 86.4 T 2.8 15.6 R 1.00 3.189 1.23x 10
- e SPECIMEN I

19.0 23.7 82.9 T 2.8 x 5.6 R 2.00 4.528 0.79 8.6 2.31 x 100 SPECIMEN 2

20.9 26.0 88.5 T 2.8 x 5.6 R 4.00 7.523 2 2.17 x - - I SPECIMEN W3

NOTE: SHEET 3 OF 4

LIcation System. FOR COMPOSITE SAMPLE DESCRIPTION, SEE PLATE A12.

ited somples. FEB. 1979
PLATE AlI



BUFFALO DISTRICT, CORPS OF ENGINEERS
BIG CREEK FLOOD CONTROL PROJECT

CLEVELAND, OHIO

BORING SAMPLE DEPTH LABORATORY MECHANICAL ANALYSIS ATTERBERG SPECIFIC 'NATURAL NBORIG SAPLE DEPT- LBORAORYWATERNO NO LV.FD LIMITS GRAVITYWAE

NO. NO. ELEV. OF C~LASSIFICATION GRAVEL SAND FINES DIO CONTENTSAMPLE % %, % (mm) LL P G % L
(FEET)

COMP (5) CLa ---

COMP (5) CL
COMP (5) CL , i

COMP (1) CL 32 20 2.72

COMP (1) CL 32 20 2.72

COMP CL 32 20 2.72
CGMP (2) CL 28 17 2.69
COMP (2) CL 128 17 2.69

CUMP (2) CL 28 17 2.69 1

COMP (3) CL 31 19 2.66
COMP (3) CL 31 19 2.66
COMP (3) CL 31 19 2.66

COMP (4) CL 31 20 2.68
COMP (4) CL 31 20 2.68

COMP (4) CL 31 20 2.68

COMP (5) CL 29 20 2.74
COMP (5) CL °29 20 2.74
COMP (5) CL 29 1 20 2.74 1 I

_________ _______________ _____ - ____________ __________ _______

_ ___ _ _I_

DS - Diract Shear $ - Consolidated Drained (C-D) NP - Nonplost

T - Trioxial Compression R - Consolidated Undrained (C-U) NOTE: Labor

UC -Unconfined Compression Q - Unconsolidated Undrained (U-U) Clossifica



PHASE
SOIL TEST DATA SUMMARY

(Soils from Project Site) SOILS, GEC

TURALI COMPACTION DATA SHEAR DATA _PERMEABI1

DR OPTIMUM MAXIMUM INITIAL DRY WI W S, I TYPE' SPECIMEN C 0 1
NSITY WATER DRY DENSITY DENSITY TEST e

S.C.TO LBS / CU. FT. e LS./CU.FT % %/ % TEST SIZE INCHES FTONS/SQ.FT. DEGREES Cm.)

1 80 32.8 34.8 95.3 T 28x56 R 1.00 1180 16

84.3 37.9 34.6 100 T 2.8 x 5.6 R 2.00 2.634 0.00 8.0 7.11

84.9 38.2 40.6 100 T 2.8 x 5.6 R 4.00 5.366 1.25

0.54 1 ,10.1 16.5 2 0.0 83.2 DS 3.0 x 0.494

0.49 113.5 16.5 19.5 90.9 1 DS 3.0 x 0.494 0 3

0.59 106.8 16.5 11.0 76.41 DS 3.0 x 0.494

0.51 110.9 15.7 18.8 82.6 D S  3.0x 0.494

0.51 110.9 15.7 18.1 82.6 DS ).0x 0.494 0 38.

0.51 110.9 15.7 17.3 82.6 DS 3.0 x 0.494

0.46 113.7 21.9 12.1 100. O s 3.Ox 0.494

_____ ______0.46 113.7 29209100 DS 3.0 x 0.494 0 360

0.46 113.7 21.9 119.9 lCD DS 3.0 x 0.494 - ___

0.46 114.2 21.5 122.0 100 DS 35.0 x 0.494t0.46 114.2 21.5 21.7 100 DS 3.0 x 0.494 0 38.00

0.46 114,2 21.8 21 .5 100 DS 3.0 x 0.494

______0.99 86.0 32.0 28.8 89.0 DS 3.0 x 0,494

_____0.99 86.0 32.0 27.2 89.0k 0S 3.0Ox 0,494 0 397

______0.99 86.0 32.0 26.9189.0 DS 3.0 x 0.494

NOTES: -_ _ _.

COMPOSITE (I) - COMPOSITE SAMPLE OF A-78-1I BAGS 2A AND 3A, AND A-78-2 BAG 4A

COMPOSITE (2)-COMPOSITE SAMPLE OF A-78-3 8AGS 2A, 3A, AND 4A

COMPOSITE (3- COMPOSITE SAMPLE OF DC-76-4 SAMPLES 3,4,5, AND 6i DC-78-6 SAMPLES 3, 4, 5, 6, AND

COMPOSITE (4) COMPOSITE SAMPLE OF DC-78-3 SAMPLES 6, 7, 9, AND Ii DC-78-18 SAMPLES 4 AND ;

COMPOSITE (5) COMPOSITE SAMPLE OF DC-78-2 SAMPLE 4i DC-78-5 SAMPLES 3, 5, AND 6; DC-78-7 SAMP

ici

ICI

tory Classification based on Unified Soil Classification System.

lion based on visual examination with comparison on tested samples.

[ '



PHASE I[ CENERAL DESIGN MEMORANDUM
APPENDIX A

SOILS, GEOLOGY AND CONSTRUCTION MATERIALS

SHEAR DATA PERMEABILITY CONSOLIDATION DATA
SWf si ITYPE SPECIMEN TET(1 1 C 0 e K Po Pc5 's REMARKS

% / TEST SIZE INCHES TONS/SQ.FT. DEGREES CNI./SEC. ONS/SQ. FT. CC

S.8 34.8 95.3 T 28 x 5.6 R 1.00 1.180 163 x lo SPECIMEN ,

. 34.6 100 T 1 2.8 x5.6 R 2.00 12.634 0.00 8.0 7. It x 10-9- - SPECIMEN *2

.2 40.6 100 T 2.8 x 5.6 R 4.00 5.366 _ 1.25 x I0- SPECIMEN Wi-

1.5 20.0 83.2 DS 3.0 x 0.494 __ , SPECIMEN

1.5 19.5 90.9 DS 3.0 x 0.494 0 37.80 SPECIMEN *2

5i l 0 -76.4 DS 3.0 x 0.494 ___ t SPECIMEN *3

5.7 18.8 82.6 DS 3.0 x 494 SPECIMEN

1.7 18.1 826 DS ).0 x 0.494 0 38.2 SPECIMEN #2

5.7 17.3 82.6 DS 3.0 x 0.494 SPECIMEN #3

J.9 21.1 100. DS 3.0 x 0.494 __SPECIMEN *I

3.9 120.9 100 DS 3.0 x 0.494 0 36.30 SPECIMEN W2

11.9 19.9 IC) D S 3.0 x 0.494 SPECIMEN #3

11.5 22.0 100 DS 3.0 x 0.494 ___ SPECIMEN #1

11.5 21.7 100 DS 3.0 x 0.494 0 38.00 SPECIMEN *2

'0.8 21 5 100 DS 3.0 x 0.494 ___ SPECIMEN #3

12.0 28.8 89.0 DS 3.0 x 0.494 _ _ SPECIMEN #1
02.0 27.2 89.01 DS 3.0 x 0.4941 0 39.7 SPECIMEN 2
12.0 26.9 89.01 DS 3.0 x 0.494 SPECIMEN #3

A.-'8-1 BAGS 2A AND 3A, AND A-78-2 BAG 4A

P - 8-3 AGS 2A, 3A, AND 4A

p -0 *-4 SAMPLES 3, 4, 5, AND 6, DC-78-6 SAMPLES 3, 4, 5, 6, AND 7; DC-78-9 SAMPLE 3, DC-78-21 SAMPLES 2 AND 3
P -14 SAMWLES 6, 7, 9, AND IlI DC-78-18 SAMPLES 4 AND 5; D -78-20 SAMPLES 3,4,6, 7 8, AND 9

,4%1APLE 4. DC-78-5 SAMPLES 3, 5, AND 6; DC-78-7 SAMPLES 2, 4, 6, AND 9

SHEET 4 OF 4

FEB. 1979

IPLATE AlI

Loom
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r3
OD U-U TEST FOR A-78-I,2-COMP.(I) U-U TEST FOR

I- TETIO ADOPTED FOR
U-U ESTFORA-78-3

()ADOPTED FOR DESIGN

cr 2 2
z
02

0 .0 11_____.

0.46 0.67
LIJ

0f 01-
0 I2 3 4 0

NORMAL STRESS, TONS/SQ.FT. NORMAL4

RELOCATED R.R. EMBANKMENT AND LEVEE EXISTING

3 3 ~~

C-u TEST FOR A-78-I,2-COMP.(I) 38?Q( c-u TEST FO

(~C-U TEST FOR A-78-31 (C-D TEST FO
ADOPTED FOR DESIGN I 4

aC- TES FO ADOPTED FO
cnCDTETFRA-78-I,2-COmP(I) 33

0 ®C-D TEST FOR A-7831
l'-3

U);
a) 51

4 2 IS FROM TEST. FOR
LIJ'0 DESIGN, USE 23' 03

06

0 2 3 4 01
NORMAL STRESS, TONS/SQ. FT. NORMA

RELOCATED R.R. EMBANKMENT AND LEVEE EXISTING



I3

78-4,9,2 1-COMP. (3) (DU-U TEST FOR DC-T8-3,1S, D-T8-20-COMP (4)
SIGN ADOPTED FOR DESIGN

2

0.48 L
0

2 3 4 0 I 2 3 4
TRESSJONS/SQ. FT. NORMAL STRESS, TONS/ SO.FT.

81 W. R.R. EMBANKMENT EXISTING 6.8&0. R.R. EMBANKMENT

CONSTRUCTION CASE

C -7 8-4,6,9, 21 - COM P. (3) ,c-u TEST FOR DC-78-3,18; D-78-20COMP. (4)
1 ( I I z

C -7B8-4,6,9, 21 -CO MP. (3), 0 C-D TESTI FOR DC-78-3,18; D-78-20-COMP (4)

ESIGN '4(.i3ADOPTED IFOR DESIGN

7.7

14.800IS

"86

2 3 4 023 4
STRESS, TONS/SQ. FT. NORMAL STRESS, TONS/SQ. FT.

aW. R.R. EMBANKMENT EXISTING B.a 0. R.R. EMBANKMENT

SUDDEN DRAWDOWN CASE



FOR DC-78-3,18, D-78-20-COMP. (4) ( U-U TEST FOR DC-78-3,18; D-78-20- COMP (4)
FOR DESIGN 1.-:I I I

I. U-U TEST FOR DC-78-4,6,9,21-COMP.(3)

ADOPTED FOR DESIGN

--

W 0.

UU

2.48

2 3 4 0 1 2 3 4
AL STRESS,TONS/SQ. FT. NORMAL STRESS, TONS/SQ. FT.

G B. a 0. R.R. EMBANKMENT NATURAL FOUNDATION MATERIAL

FOR DC-78-3,18; D-78-20-COMP (4) C-U TEST FOR DC-78-4,6,9,21 * .,7
I 7 I I

FOR DC-78-3,18; D-78-20-COMP (4) C-U TEST FOR DC-78-3,18; D-78-20 * 7

FOR DESIGN am (C-D TEST FOR DC-78-4,6,9,21* A()I I 7
7 C-0 TEST FOR DC-78-3,18; D-78-20 *

7 0 ®ADOPTED FOR DESIGN ,Z_ 6.

2 *COMP. (3) 5

(I ) **COMP.(4)7 %

; 
20.7

2 3 4 0 1 2 3 4
MAL STRESS, TONS/SQ. FT. NORMAL STRESS, TONS/SQ.FT.

NG 8.8 0. R.R. EMBANKMENT NATURAL FOUNDATION MATERIAL



I U-U TEST FOR DC-78-3,18; D-78-20- COMP (4)

2 u-u TEST FOR DC-78-4,6,9,2i-COMP.(3)

3 ADOPTED FOR DESIGNI

r 
2 3 4

NORMAL STRESS, TONS/SQ. FT.

NATURAL FOUNDATION MATERIAL

C-U TEST FOR OC-78-4 6,9,21

CUTEST FOR DC-78-3,18; D-78-20* w ' 1 - 8
®C-D TEST FOR DC-78-4,6,9,21*

RC-o TEST FOR DC-78-3,113; D-78-20 *

ADOPTED FOR DESIGN

*COMP. (3)5
**COMP(4)IK

8.60 ggOBIG CREEK FLOOD CONTROL PROJECT
ISOILS,GEOLOGY AND CONSTRUCTION

I 1MATE R IALS
0 1 I

NORMAL STRESS, TN/QF SHEAR PARAMETERS FOR
NATURAL FOUNDATION MATERIAL PROJECT SOILS

U. S.* ARMY ENGINEER DISTRICT, BUFFALO
PHASE II GENERAL DESIGN MEMORANDUM

GANNETT FLEMING CORDDRY FEB. 1979
AND CARPENTER INC.
CONSULTING ENGINkERS PLATE No. A13
HARRISBURG, PENNSYLVANIA

SOIL, GELOGYAND ONSTUCTIN MT
SOILS, GEOLOGY AND CONSTRUCTIO MATA
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SECTIONQ

CLEVELAND,OHIO
SOILS, GEOLOGY AND CONSTRUCTION

MATER IALS
ANGLE OF REPOSE

BR 
FOR TRASH 

PILE
U. S. ARMY ENGINEER DISTRICT, BUFFALO

PHASE U GENERAL DESIGN MEMORANDUM

GANNETT FLEMING CORORY FEB. , 1979
AND CARPENTER INC

CONSULTING 04NGIEER PLATE 116. A14
___________________________________________________ AmlsuR,1OP PENNSYLVANIA
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N

ON TAR IO NOTES'
I. NUMBER IN CIRCLE INDICATES QUARRY

OR SOIL BORROW SITE.
2. FOR QUARRY NAMES AND PRODUCTS

SEE PLATE A

(l0

G A N

LINE

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

LOCATION MAP
POSSIBLE MATERIAL SOURCES

U.S. ARMY ENGINEER DISTRICT, BUFFALO
TO ACCOMPANY GENERAL DESIGN MEMO

PHASE 1", APPENDIX A, DATED: FEBRUARY 1979

PLATE A15



AD-A12 431 CORPS OF ENGINEERS BUFFALO NY BUFFALO DISTRICT F/6 13/2
BIG CREEK FLOOD CONTROL PROJECT. CLEVELAND, OHIO. PHASE 11. BEN-ECCUI
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RADIAL
SOURCE ROCK TYPE PROPOSED USE DIA

DISTANCE

BROUGH STONE CO. 12 AND IS INCH RIPRAP
QUARRY AT WEST MILGROVE, OHIO NIAGARAN DOLOMITE BEDDING,GABION AND C.A. 89 MI.
OFFICE AT TOLEDO, OHIO

ERIE BLACKTOP (FORMERLY BUCKEYE STONE 12 AND I8 INCH RIPRAP
CORP) QUARRY AT CASTALIA, OH COLUMBUS LIMESTONE BEDDING AND GAION 54, MI.
OFFICE AT CASTALIA, OH STONE

FRANCE STONE CO. COLUMBUS LIMESTONE 12 AND 18 INCH RIPRAP
QUARRY AT BELLEVUE, OH LUCAS DOLOMITE BEDDING AND GAI0N STONE 57 Mi.
OFFICE AT TOLEDO, OH

FRANCE STONE CO.
QUARRY AT BLOOMVILLE, OH COLUMBUS LIMESTONE 12 AND 18 INCH RIPRAP 67 MI.
OFFICE AT TOLEDO, OH BEDDING AND GAllON

FRANCE STONE CO. (FORMERLY NORTHERN 12 AND I1 INCH RIPRAP
OHIO STONE CO.) QUARRY AT FLAT ROCK, OH LUCAS DOLOMITE BEDDING AND GA1lON 57 MI.
OFFICE AT TOLEDO, OH STONE

12 AND i INCH RIPRAP
BEDDING AND GAllON
STONE

ED KRAEMER & SONS, INC. (WHITE ROLK 12 AND IS INCH RIPRAP
QUARRY) QUARRY AT CLAY CENTER, OH NIAGARAN DOLOMITE BEDDING AND GAllON 82 MI.
OFFICE AT CLAY CENTER, OH STONE



LABORATORY TEST RECORD _______

DATE TESTED LABORATORY PROJECT FOR WHICH TESTED DATE USED

NOVEIMBER 1972 ORD LAB CONFINED DREDGE SPOIL DISPOSAL UNOWLAB #103/73.606C PROGRAM (LORAIN DIKE)(A4OR STONE)UNOW

ORD LAB CONFINED DREDGE SPOIL DISPOSAL
AUGUST 1976 LAB #I01/76T. 3078 AREA AT LORAIN (CONCRETE AGGRE- UNKNOWN

_ _ _ _ _ _ GATE) _ _ _

ORD LABCONFINED DREDGE SPOIL DISPOSAL
FBUR197LAB #103/765.606B AREA AT LORAIN, ON. ARMOR AND 1977

UNDERLAYER STONE

ORD LAB FREMONT OH FLOOD CONTROL PROJECT
NOVEMBER 1970 LB #101/71.32DC (SANDUSKY RIVER)UNOW

JANUARY 1977 ORD LAB COFINED DREDGE SPOIL DISPOSAL
LABfl0,7.6013PROGRAM (LORAIN DIKE)(UNDERLAYER 1977

LA 4~O,76I STONE)

MACH192RD LAB CONFINED DREDGE SPOIL DISPOSAL PRO-
MAC 92AB #103/72.606C BRAM (COARSE AGGREGATE FOR CONCRET UNKNOWN

JANUARY 1977 )RD LAB CONFINED DREDGE SPOIL DISPOSAL PRO- UNKNOWN
AB #103/77.601B GRAM (LORAIN)(AF#4OR STONE)

NOVEMBER 1972 RD LAB CONFINED DREDGE SPOIL DISPOSAL UNKNOWN
AB #103/73.606C PROGRAM

MARCH 1972 RD LAB CONFINED DREDGE SPOIL DISPOSAL PRO-

AB #13/72-GRCAO (CELL FILL, CONCRETE AGGRE- UNKNOWN
Al #I0372.606cGATES-COARSE AND RIPRAP) __________

RD LABCONFINED DREDGE SPOIL DISPOSAL PRO-
JUNE 1977 RD LAB16.68 GRAM (AIMOR, UNDERLAYER, CELL FILLUNOW

B #10176T.08BI CORE STONE) CLEVELAND DIKE, 14

MA~h192RD LAB CONFINED DREDGE SPOIL DISPOSAL PRO-
14RH 92Al #103/72.606C GRAM (RIPRAP, CA & FA FOR CONCRETE, UNKNOWN

I I AND CELL FILL)

ORD LABCONFINED DIKED DISPOSAL AREA,
OCTOBER 1977 RLAB 0/76B LORAIN DIKE AND LAKEVIEW PARK, 1977

~.A #IS/7.62B'LO RAIN, ON

6L-i



SERVICE RECORD F

PROJECT EVALUATION

UNIT WEIGHT VARIES FROM 158 P

UNKNOWN UNKNOWN AVAILABLE SEVERAL MILES AWAY

EXCESS AMOUNT (I1.8%) OF MINU

UNKNOWN UNKNOWN AGGREGATE. WILL REQUIRE WASH

GENERALLY BLASTED FOR CRUSHED

LORAIN DIKED DISPOSAL AREA UNKNOWN VERY LARGE STONE. SSD VARIES

SSD FOR BEDDING IS 2.71. LED"_

UNKNOWN UNKNOWN

CONFINED DREDGE SPOIL DISPOSAL PRO- SSD FOR FIVE UNITS VARIES FR
GRAM (LORAIN DIKE) USED FOR UNDER- TOO EARLY TO EVALUATE LEDGE ROCK IS EXTREMELY SLAB
LAYER (70#-15#) & ABIOR STONE
(50uu u j SPECIFIC GRAVITY FOR CONCRETE
KNOWN UNKNOWN MATERIALS VARY FROM 154 TO If6

(138.5 P.C.F.) AND NOT ACCEP
~AVI LLE.

RETESTED-UNIT WEIGHT VARIES
NKNOWN UNKNOWN QUARRYING REQUIRED. L2-B3,L2-

____SUITABLE FOR USE.

UNIT WEIGHT FOR LIFT THREE VA

NKNOWN UNKNOWN LIFT TESTED. RETESTING REQUIl

UNIT WEIGHT VARIES FROM 153.1

KNOWN UNKNOWN AVAILABLE.

SELECTIVE QUARRYING AND LOAD
NKNOWN UNKNOWN OTHER HORIZONS. SPECIFIC Mu

2.58

SSD FOR LEDGE ROCK VA- BIG
KNOWN UNKNOWN RIES FROM 2.68 TO 2.72

CONFINED DIKED DISPOSAL AREA, ONLY MIDDLE BENCH TES-
LORAIN DIKE AND LAKEVIEW PARK, ON UNKNOWN TED. REEF ROCK NOTACCEPTABLE. ONLY EAST- RIO

.. .. _FACE OF MIDDLE 2UC

ACCEPTABLE. S30 IS
2.59.

rl PH



- REMARKS

UNIT WEIGHT VARIES FROM 158 P.C.F. TO 165 P.C."F RAIL FACILITIES
AVAILABLE SEVERAL MILES AWAY FROM QUARRY.

EXCESS AMOUNT (111.8%) OF MINUS #/2O MATERIAL WAS RECORDED IN FINE
AGGREGATE. WILL REQUIRE WASHING.

GENERALLY BLASTED FOR CRUSHED MATERIALS. INPLACE MATERIAL SUITABLE FOR
VERY LARGE STONE. SSD VARIES FROM 2.47 TO 2.70.

SSD FOR BEDDING IS 2.71. LEDGE ROCK SSD IS 2.69

SSD FOR FIVE UNITS VARIES FROM 2.68 TO 2.72. UNIT EB-5 NOT ACCEPTABLE.
LEDGE ROCK IS EXTREMELY SLABBY.

SPECIFIC GRAVITY FOR CONCRETE AGGREGATE IS 2.58. UNIT WEIGHT FOR RIPRA
MATERIALS VARY FROM 1511 TO 161 P.C.F. LEDGE NO. 5 HAS A VERY LOW UNIT
Pm- 5 P.C.F.) AND NOT ACCEPTABLE FOR THIS PROJECT. RAIL FACILITIES
A, AI L~iLE.•

RETESTED-UNIT WEIGHT VARIES FROM 110.8 TO-i70.' P.C.F. SELECTIVE
QUARRYING REQUIRED. L2-B3,L2-B6,L2-B7,L2-B8,L2-BIO AND L2-BII ARE UN-

SUITABLE FOR USE,

UNIT WEIGHT FOR LIFT THREE VARIES FROM 156 TO 163 P.C.F. THIS IS ONLY
LIFT TESTED. RETESTING REQUIRED PRIOR TO USE FOR ANY PRODUCT.

UNIT WEIGHT VARIES FROM 153.5 TO 171 P.C.F. RAIL FACILITIES NOT
AVAI LABLE.

SELECTIVE QUARRYING AND LOADING IS REQUIRED TO REMOVE CHERT BANDS AND
OTHER HORIZONS. SPECIFIC GRAVITY FOR TWO LIFTS VARIES FROM 2.46 TO
2.58

SSD FOR LEDGE ROCK VA- BIG CREEK FLOOD CONTROL PROJECT
liES FROM 2.68 TO 2.72 CL.EVELAND, OHIO

ONLY MIDDLE BENCH TES- POSSIBLE SOURCES
TED. REEF ROCK NOT
ACCEPTABLE. OILY EAST- RIPRAP, BEDDING,GABION STONE
FACE OF MIDDLE 90 H "

ACCEPTABLE. SSO IS US. ARMY ENGINEER DISTRICT, BUFFALO

2.69. TO ACCOMPANY GENERAL DESIGN MEMO

PHMsE I, APPENDIX A, DATED:FEBRUARY 1979[,.-

PLATE A17 "'
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SOURCE ROCK TYPE PROPOSED USE RADIAL
DISTANCE

NATIONAL LIME AND STONE CO. 12 AND 18 INCH RIPRAP
QUARRY AT CAREY, OH MONROE DOLOMITE BEDDING AND GAlON 88 MI.
OFFICE AT FINDLAY, ON NIAGARAN DOLOMITE STONE

NATIONAL LIME AND STONE CO. 12 AND 18 INCH RIPRAP,
QUARRY AT MARION, OH DELAWARE DOLOMITE BEDDING AND GABION 89 MI.
OFFICE AT FINDLAY, OH COLUMBUS LIMESTONE STONE

NATIONAL LIME AND STONE CO. 12 AND 18 INCH RIPRAP
QUARRY AT SPORE (BUCYRUS), OH DELAWARE DOLOMITE BEDDING AND GABION 75 MI.
OFFICE AT FINDLAY, OH COLUMBUS LIMESTONE STONE

QUALITY QUARRIES 12 AND 18 INCH RIPRAP
QUARRY AT KELLEYS ISLAND, OHIO AMHERSTBURG AND LUCAS BEDDING AND GABION 50 MI.

DOLOMITE STONE

12 AND 18 INCH RIPRAP

BEDDING AND GABION
STONE

12 AND 18 INCH RIPRAP

BEDDING AND GABION
STONE

SANDUSKY CRUSHED STORE CO. D12 AND 18 INCH RIPRAP
QUARRY AT PARKERTOWN, OH DELAWARE DOLOMITE BEDDING AND GABION 52 MI.
OFFICE AT PARKERTOWN, OH COLUMBUS LIMESTONE STONE

12 AND 18 INCH RIPRAP
BEDDING AND GABION
STONE

12 AND 18 INCH RIPRAP
BEDDING AND GAlION

STONE

I I i|



AL LABORATORY TEST RECORD

CE DATE TESTED LABORATORY PROJECT FOR WHICH TESTED DATE USED

. NCONFINED DREDGE SPOIL DISPOSAL PRO-
1. NOVEMBER #972 ORD A GRAM (RIPRAP, ARMOR, CORESTONE, UNKNOWI

LAB #10317'3.606C ETC.)

CONFINED DREDGE SPOIL DISPOSAL PRO-
I. NOVEMBER 1972 ORD LAB GRAM (RIPRAP, ARMOR, CORESTONE, UNKNOWN

LAB #103/73.606C ETC.)

CONFINED DREDGE SPOIL DISPOSAL PRO-
MI. NOVEMBER 1972 ORD LAB GRAM (RIPRAP, ARMOR STONE, CORE UNKNOWN

LAB #103/73.606C STONE, ETC.)

MI. JULY 1976 ORD LAB CONFINED DREDGE SPOIL I4SPOSAL 1976
LAB #103/76T.6038 PROGRAM DIKE 14 (ARMOR STONE)

DECBeER 1977 ORD LAB CONFINED DREDGE SPOIL DISPOSAL 197LAB #103/78.601B PROGRAM DIKE 14 (ARMOR STONE)

NOVEMBER 1978 ORD LAB CONFINED DREDGE SPOIL DISPOSAL 1978
LAB #103/78.631B PROGRAM DIKE I (AiI4R STONE)

CONFINED DREDGE SPOIL DISPOSAL PRO-
mi. MARCH 1972 ORD LAB GRAM (FINE & COARSE AGGREGATES FOR 1973-1974

-_LAB #03/72.606C CONCRETE, CELL FILL & RIPRAP).

DECEMBER 1974 ORD LAB CONFINED DREDGE SPOIL DISPOSAL 1971-1975
LAB 0103/75.617B DIKE AT HURON, OH

ORD LAB CONFINED DREDGE SPOIL DISPOSAL
FEBRUARY 1977 LAB #101177.310B DIKE AT LORAIN (CONCRETE AGGREGATE) UNKNOWN



SERVICE RECORD

I PROJECT EVALUATION RE

ONLY NIAGARAN DOLOMITE TESTED.
UNKNOWN UNKNOWi ING REQUIRED PRIOR TO APPROVAL

ONLY THE THIRD LIFT SAMPLED ANI
UNKNOWN UNKNOWN TIES AVAILABLE. UNIT WEIGHT VAIRETESTING REQUIRED PRIOR TO APi

RAIL FACILITIES AVAILABLE. ONL
UNKNOWN UNKNOWN LAWARE DOLOMITE IS TOO THIN B

FROM 2.62 TO 2.64. RETESTING

CDSD D'KE 14, CLEVELAND OH TOO EARLY TO EVALUATE

CDSD DIKE 14, CLEVELAND ON TOO EARLY TO EVALUATE

ONLY LIFT I AND LIFT IA MEET
CDSD DIKE 14, CLEVELAND OH TOO EARLY TO EVALUATE ACCEPTABLE.

ONLY MATERIALS FROM BIG
SAIDUSKY RI VER LOCAL FLOOD PROTEC- ONLY ATS FROM
TION PROJECT,FREMONT,ON (RIPRAP) UNKNOWNABLE FOR USE.

SSD FOR AGGREGATE IS
CODS, HURON DIKE OH CELL FILL UNKNOWN 2.56. RI

SSD FOR AGGREGATE IS
UNKNOWN UNKNOWN 2.65. QUARRY HAS GRIZ-

LY FOR RIPRAP PROD. PH_ r 9



REMARKS

ONLY NIAGARAN DOLOMITE TESTED. SSD VARIES FROM 2.28 TO 2.52. RETEST-
ING REQUIRED PRIOR TO APPROVAL FOR USE.

ONLY THE THIRD LIFT SAMPLED AND TESTED(COLUMBUS LIMESTONE) RAIL FACI-
TIES AVAILABLE. UNIT WEIGHT VARIES FROM 156 TO 171 P.C.F. IN THIS LIFT
RETESTING REQUIRED PRIOR TO APPROVAL FOR USE.

RAIL FACILITIES AVAILABLE. ONLY THE COLUMBUS LIMESTONE SAMPLED AS DE-
LAWARE DOLOMITE IS 1)0 THIN BEDDED FOR RIPRAP PRODUCTION. SSD VARIES
FROM 2.62 TO 2.614. IIETESTING REQUIRED PRIOR TO APPROVAL FOR USE.

ONLY LIFT I AND LIFI IA MEET SSD REQUIREMENTS. LIFT fl IS NOT
ACCEPTABLE.

ONLY MATERIALS FROM BIG CREEK FLOOD CONTROL PROJECT
LIFTS 3 AND 5 ACCEPT. CLEVELAND, OHIO
ABLE FOR USE.

SSD FOR AGGREGATE IS POSSIBLE SOURCES
2.56. RIPRAP,BEDDING,GABION STONE

SSD FOR AGGREGATE IS U.S ARMY ENGINEER DISTRICT, BUFFALO
2.65. QUARRY HAS ORI:- TO ACCOMPANY GENERAL DESIGN MEMO

LY FOR RIPRAP PROD. PHASE El, APPENDIX A, DATED:FEBRUARY 1979

PLATE A18



SOURCE ROCK TYPE PROPOSED USE RADIAL
________________________DISTANCE

STANDARD SLAG CO. LUCAS AND ANNERSTBURG 12 AND 18 INCH RIPRAP
QUARRY AT MARBLEHEAD, OHIO DOLMITE BEDDING AND GASION 'I9 Mi.
OFFICE AT MARBLEHEAD, OHIO STONE

12 AND IS INCH RIPRAP
BEDDING AND GABION
STONE

12 AND 18 INCH RIPRAP
BEDDING AND GABION
STONE

12 AND 18 INCH RIPRAP
BEDDING AND GABION
STON E

12 AND 18 INCH RIPRAP
BEDDING AND GABION
STONE

12 AND 13 INVH RIPRAP
BEDDING AND GABION
STONE

12 AND 18 INCH RIPRAP
BEDDING AND GABION
STONE

12 AND 18 INCH RIPRAP
BEDDING AND GABION
STONE

12 AND 18 INCH RIPRAP
BEDDING AND GABlON
STONE

12 AND I8 INCH RIPRAP
BEDDING AND GABION
STONE



L LABORATORY TEST RECORD
E DATE TESTED LABORATORY PROJECT FOR WHICH TESTED DATE USED

ORD LAB CLEVELAND DIKED DISPOSAL AREA NO.2
DECEMBER 1968 LAB #103/69.607C CLEVELAND HARBOR, ON (CORE STONE 1969

AND ARMOR STONE)
ORD LAB CONFINED DREDGE SPOIL DISPOSAL PRO-

MARCH 1972 LAB 10372.6C RAN (CORE, INTEIEDIATE, FILTER 1973-1974AND AIXOR STONE)

SEPTEMBER 1977 ORD LAB LAKEVIEW PARK AND LORAIN DIKED 1974-197
LAB #103/77.620B DISPOSAL AREA

1977-1979

1978

1977

1978

1977-1978

MAY 1978 ORD LAB PRESQUE ISLE PA BEACH REPLENISNMENT 1978LAB #103/78.61 IB ARMOR STONE

AUGUST 1978 ORD LAB CLEVELAND HARBOR, OH WEST PIER 1978
LAB #103/78.6211B REPAIR

'-'1



SERVICE RECORD

PROJECT EVALUATION

CLEVELAND DIKED DISPOSAL AREA NO.2 ALSO TESTED FOR FINE AND COARSE
CLEVELAND HARBOR, ON (RIPRAP SATISFACTORY SPECIFIC GRAVITY FOR FINE AGGREI
STONE) LEDGE ROCK VARIES FROM 2.62 TO I

CLEVELAND DIKED DISPOSAL AREA NO. FACILITIES AVAILABLE. FOR MINUS

12, CLEVELAND HARBOR OH (AMOR, SATISFACTORY FOR ANY PRODUCT. WEI TED UNITE

UNDERLAYER, CORESTONE AND FILTER)

LORAIN DIKED DISPOSAL AREA, LORAIN
HARBOR, OH (ARMOR, CORE AND TOO EARLY TO EVALUATE
UNDERLAYER STONE)

CLEVELAND DIKED DISPOSAL AREA NO.
I1I, CLEVELAND HARBOR OiN, CORESTONE TOO EARLY TO EVALUATE

HURON HARBOR, 1978 DEEPENING. TESTING NOT PERFORMED.
SLOPE PROTECTION UNDERWATER TOO EARLY TO EVALUATE

ASHTABULA HARBOR, 1977 DEEPENING TESTING NOT PERFOMED.
CONTRACT AND BREAKWATER REPAIR 100 EARLY TO EVALUATE

CATAWEA ISLAND, ON SLOPE PROTECTION TESTING NOT PERFORMED
RIPRAP, MATTRESS AND FILTER TOO EARLY TO EVALUATE

ERIE DIKED DISPOSAL ARFA. ERIE HAR- TESTING NOT PERFORMED
BOR. PA; CORE STONE, UNDERLAYER TOO EARLY TO EVALUATE
STONE AND ARMOR STONE

TESTED BED MNH-I (LOW BENCH, A
PRESQM E ISLE, PA. BEACH REPLENISH- TOO EARLY TO EVALUATE TESTED FOR BEDDING)
MENT ARMIOR STONE

AVG. SSD IS 2.55
CLEVELAND HARBOR, ON WEST PIER RE- TOO EARLY TO EVALUATE
PAIR (ARMOR STONE 8-1 TON)

BIG

RIP

PHA

-IA



RD____________

EVALUATION REMARKS

NO.2 ALSO TESTED FOR FINE AND COARSE AGGREGATES FOR CONCRETE AND CELL Fl
SATISFACTORY SPECIFIC GRAVITY FOR FINE AGGREGATE IS 2.59; FOR COARSE AGGREGATE I

LEDGE ROCK VARIES FROM 2.62 TO 2.75. SELF UNLOADING VESSELS AND SA.
O. FACILITIES AVAILABLE. FOR MINUS 6 INCH MATERIAL ONLY CRUSHED STONE

SATISFACTORY FROM LIFT 3 ACCEPTABLE FOR CONCRETE AGGREGATE. LIFT 2 IS NOT ACCEP1
SR) FOR ANY PRODUCT. WEIGHTED UNIT WEIGHT AVERAGE IS 158 P.C.F.

RAIN
TOO EARLY TO EVALUATE

NO.
NE TOO EARLY TO EVALUATE

TESTING NOT PERFORMED.

TOO EARLY TO EVALUATE

ING TESTING NOT PERFORMED.
IR TOO EARLY TO EVALUATE

CTION ERYTESTING NOT PERFORMED
TOO EARLY TO EVALUATE

ilE HAR- TESTING NOT PERFORMEDYER TOO EARLY TO EVALUATE

TESTED BED MH-I (LOW BENCH, AVG SSD IS 2.52. MINUS 10 INCH MATERIENISH- TOO EARLY TO EVALUATE TESTED FOR BEDDING)

AVG. SSD IS 2.55
ER RE- TOO EARLY TO EVALUATE

BIG CREEK FLOOD CONTROL PROJE
CLEVELAND, OHIO

POSSIBLE SOURCES
RIPRAP,BEDDING,GABION ST

U.S. ARMY ENGINEER DISTRICT, BUFFAL

TO ACCOMPANY GENERAL DESIGN MEMO

PHASE , APPENDIX A, DATED' FEBRUARY

PLA



RADIAL
SOURCE ROCK TYPE PROPOSED USE DIACDISTANCE

WOODVILLE LIME AND CHEMICAL CO. 12 AND I INCH RIPRAP
QUARRY AT OOO)VILLE, OHIO NIAGARAN DOLOMITE BEDDING AND GABION SI MI.
OFFICE AT WOODVILLE, OHIO STONE

12 AND IS INCH RIPRAP

BEDDING AND GABION
STONE

- - - - - - A 1 ---J-



L LABORATORY TEST RECORD ______

CE DATE TESTED LABORATORY PROJECT FOR WHICH TESTED DATE USED

I. OCTOBER 1970 ORD LAB FRBONT, OHIO LOCAL FLOOD PROTEC- 17LAB #I0II71.32DC TION (RIPRAP)

ORD LAB FIEMT, OHIO LOCAL FLOOD PROTEC-
SEPT8MBER 1970 LAB #101/71.312C TICK (FINE AND COARSE AMREGATES 1971

FOR CONCRETE, GRANULAR FILL, BASE
COURSE, BEDDING AND FILTER.

DECEMBER 196 OR0 LAB CEEADDKDDSOA O NNW
LAS #103/69-607C CEEADDKDDSOA O NNW

OCTOBER 1967 UNKNOWN CLEVELAND PILOT STUDY DISPOSAL 1966AREA (RIPRAP)



SERVICE RECORD
PROJECT EVALUATION

FREMIONT, 0010 LOCAL FLOOD PROTEC- AVERAGE WEIIT IS 165 P.C.F. RlTION (RIPRAP) TOO EARLY TO EVALUATE PAILE OF PRODUCING ALL SIZES; NO
FROM NOIMAL PRODUCTION BLASTING.

FREMONT, OHIO LOCAL FLOOD PROTEC- SPECIFIC GRAVITY FOR FINE ABOREE
TION PROJECT (CONCRETE FLOOD TOO EARLY TO EVALUATE FROM 3.03 TO 3.30. ALL STONE Sl
WALLS). APPROVAL.

UNKNOWN UNKNOWN

CLEVELAND PILOT STUDY DISPOSAL
AREA SATISFACTORY

BIG

RI

PH



EVALUATION 
REMARKS

AVERAGE WEIGHT IS 165 P.C.F. RAIL FACILITIES AVAILABLE. QUARRY CA-
- TOO EARLY TO EVALUATE PABLE OF PRODUCING ALL SIZES; HOWEVER, IS" RIPRAP WOULD BE OVERSIZE

FROM NORMAL PRODUCTION BLASTING.
SPECIFIC GRAVITY FOR FINE AGGREGATE VARIES FROM 2.68 TO 2.70 F VARII

TOO EARLY TO EVALUATE FROM 3.03 TO 3.30. ALL STONE SIZES WILL REQUIRE RETESTING PRIOR TO
APPROVAL.

UNKNOWN

SATISFACTORY

BIG CREEK FLOOD CONTROL PROJE,
CLEVELAND, OHIO

POSSIBLE SOURCES
RIPRAP, BEDDING,GABION 

ST0

U S ARMY ENGINEER DISTRICT, BUFFALO

TO ACCOMPANY GENERAL OESIGN MEMO
PHASE ff, APPENDIX A, DATED-FEBRUARY I

PLAT



SOURCE ROCK TYPE PROPOSED USE DISTANCE

BASIC INDUSTRIES 
CO.

QUARRY AT MAPLE GROVE, OH NIAGARAN DOLOMITE F.A. 76 MI.
OFFICE AT MAPLE GROVE, OH

F.A.

F.A.

CLEVELAND BUILDERS SUPPLY (READY MIK C.A.-LICAS AND AM'ERST-
PLANT) STOCKPILES AT CLEVELAND, OH BJR' DOLOMIfE F.A. - C.A. AND F.A. 10 MI.
OFFICE AT CLEVELAND, OH LAKE SAND

C.A. AND F.A.

C.A. AND F.A.

ERIE SAND AND GRAVEL CO.
STOCKPILE AT LORAIN, OH LAKE SAND F.A. 21 MI.
OFFICE AT ERIE, PA

ERIE SAND AND GRAVEL CO.
STOCKPILE AT SANDUSKY, OH LAKE SAND F.A. '17 MI.
OFFICE AT ERIE, PA.

GOTTRON BROS.
QUAR:Y AT FREMONT, OH MONROE DOLOMITE AND C.A. 70 MI.
OFFICE AT FREE(CT,OH NIAGARAN DOLOMITE



L LABORATORY TEST RECORD

CE DATE TESTED LABORATORY PROJECT FOR WHICH TESTED DATE USED

1. OCTOBER 1970 ORD LAB FRBIONT FLOOD CONTROL PROJECT, UNNOWNLAB #101/71.312C SANDUSKY RIVER

SEPTEMBER 1976 ORD LAB CONFINED DIKED DISPOSAL AREA, UNKOWNLAB #101/76T.3063 LORAIN HARBOR, OH

FEBRUARY 1977 ORD LAB CONFINED DIKED DISPOSAL AREA,LAB #101/77.310B LORAIN HARBOR, OH

ORD LAB CONFINED DIKED DISPOSAL AREA,
JANUAR 1977 LAB #101/77.3128 CLEVELAND, OH DIKE 1i (OAN's 1978

BROOK CULVERT)

ORD LAB CONFINED DIKED DISPOSAL AREA,
MARCH 1978 LAB #101/78.3105 CLEVELAND DIKE I4 (DOAN'S BROOK 1978

CULVERT)

ORD LAB CLEVELAND HARBOR, OHJULY 1978 LAB #101/78.319B WEST PIER REPAIR 1976

MI. JULY 1973 ORD LAB VEIILION HARBOR, OH DETACHED 1973
LAB #101/711.305C BREAKWALL (CONCRETE CAP)

MI. JULY 1975 ORD LAB CONFINED DREDGE SPOIL DISPOSAL UNKNOW
LAB #101/76.302B DIKE AT HURON (CONCRETE AGGREGATE)

MI. AUUST 1970 ORD LAB LOCAL FLOOD PROTECTION SANDUSKY 1970-1972
LAB #101/71.812C RIVER, FRBIONT, ON

- ___ _____



SERVICE RECORD

REl

- _ _ _ _ _ _ __ _ _ _ _ _ _ _- --- , nR.

PROJECT EVA UT ON
FM IS 2.81. MANUFACTUiED SAND

UNKNOWI UNINOIS

SS FOR FA IS 2.66; FM E 2.63 Mi
UNKNOWN UNKNOWN

SSD FOR FA IS 2.59; FM IS 2.98 M4
UNKNOWN UNKNOWN

FA IS FROM ERIE SAND AN$ GRAVEL

DOAN'S BROOK CULVERT, DIKE I TOO EARLY TO EVALUATE LOW ALKALI CBiENT IS REWIRED.

CA IS FROM STANDARD SLAB CO.; PA
DOAN'S BROOK CULVERT, DIKE 141 TOO EARLY TO EVALUATE

CLEVELAND HARBOR, 00 ERIE SAND AND GRAVEL CO.; LAKEWEST PIER, REPAIR TOO EARLY TO EVALUATE SLAG CO.: SS IS 2.56.

SPECIFIC GRAVITY IS 2.63. LOW
VERMILION HARBOR, ON, DETACHED TOO EARLY TO EVALUATE
BREAKWALL (CONCRETE CAP)

.... FINE ABGRE6ATES WILL REQUIRE T

UNKNOWN UNKNOWN

BIG

SSD VARIES FROM 2.56 POS
LOCAL FLOOD PROTECTION SANDUSKY SATISFACTORY TO 2.67. RETESTING
RIVER, FROB T, OH REQUIRED PRIOR TO USE.

U
,,AT

iHA



"- REMARKS
EVA. Q 7 Tr )N

FM IS 2.81. MANUFACTUIED SAND

3SD FOR FA IS 2.65; FM IS 2.83 MANUFACTURED SAND
UNKNOWN

SSD FOR FA IS 2.59; IM IS 2.98 MANUFACTURED SAND
UNKNOWN

FA IS FROM ERIE SAND AND GRAVEL (LAKE SAND: SSD IS 2.63 FM IS 2.62)
TOO EARLY TO EVALUATE LOW ALKALI CEMENT IS REQUIRED.

CA IS FROM STANDARD SLAG CO.; MARBLEHEAD, OH SSD IS 2.55.TOO EARLY TO EVALUATE

ERIE SAND AND GRAVEL CO.; LAKE SAND SSO IS 2.63, FM 13 2.66, STANDARD
TOO EAiLY TO EVALUATE SLAG CO.: SSD IS 2.56.

SPECIFIC GRAVITY IS 2.63. LOW ALKALI CEMENT REQUIRED FOR CONCRETE.
TOO EARLY TO EVALUATE

FINE AGGREGATES WILL REQUIRE TESTING PRIOR TO APPROVAL.
UNKNOIN

BIG CREEK FLOOD CONTROL PROJECT

CLEVELAND, OHIO

SSD VARIES FROM 2. POSSIBLE SOURCES FOR COARSE
SAT SFACTORY TO 2.6. RETESTING AND FINE AGGREGATES

REQUIRED PRIOR TO USE. FOR CONCRETE
U S, ARMY ENGINEER DISTRICT, BUFFALO

TO ACCOMPANY GENERAL DESIGN MEMO

PHASE U, APPENDIX A, DATED.FEBRUARY 1979

PLATE A

-------------- .- - -. . ..



SOURCE ROCK TYPE PROPOSED USE RADIAL

E. KRAEMER AND SON, INC.
QUARRY AT CLAY CENTER, OHIO NIAGARAN DOLOMITE C.A. 82 MI.
OFFICE AT CLAY CENTER, OHIO

MENTOR CARTAGE CO.
STOCKPILE AT LORAIN, OHIO LAKE SAND F.A. 21 mI.
OFFICE AT LORAIN, OHIO

SANDUSKY CRUSHED STONE CO. DELAWARE DOLOMITE AND
QUARRY AT PARKERTOWN, OHIO COLUMBUS LIMESTONEAND C.A. 52 Mi.
OFf lIE Ar PA-KERO N. OHIO C

R.W. SIDLEY
PIT AT THOMPSONVILLE, OHIO SHARON CONGLOMERATE F.A. 4.5 MI.
OFFICE AT PAINSYILLE, OHIO

STANDARD SLAG CO. LUCAS AND AMHERSTBURG
QUARRY AT MARBLEHEAD, OH DOLOMITE C.A. 49 MI.
OFFICE AT MARBLEHEAD, OH

WAGNER QUARRI ES
QUARRY AT SANDUSKY, OH COLUMBUS LIMESTONE C.A. AND F.A. 5I MI.
OFFICE AT SANDUSKY, OH

Lo]



LI

ADIAL LABORATORY TEST RECORD

TANCE DATE TESTED LABORATORY PROJECT FOR WHICH TESTED DATE
62 Mi. MARCH 1972 ORD LAB CONFINED DREDGE SPOIL DISPOSAL

LAB #103/72.606C PROGRAM (ARMOR STONE) UNKNOWN

2[ AORD LAB
21 mi. AUGUST 1965 LAB #101/66.304C LORAIN HARBOR, OHIO BREAKWALL UNKNOWN

ORD LAB CONFINED DREDGE SPOIL DISPOSAL PRO-
52 MI. MARCH 1972 LAB #103/72.606C GRAM (FINE AND COARSE AGGREGATES 1973-19714

FOR CONCRETE, CELL FILL AND RIPRAP)

FEBRUARY 1977 ORD LAB CONFINED DREDGE SPOIL DISPOSAL DIKE

LAB #101/77.310B AT LORAIN (CONCRETE AGGREGATE) UNKNOWN

'45 MI. JULY 1974 HERON TESTING LABS. SIOLEY PRECAST OFFICE
LAB #H 15707

NOVEMBER 1974 ORD LAB CONFINED DREDGE SPOIL DISPOSAL UNKNOWN
LAB #103/75.61,OB DIKE AT LORAIN (CONCRETE AGGREGATE)

ORD LAB CONFINED DREDGE SPOIL DISPOSAL

Mi. MARCH 1978 LAB #101/78.310B DIKE AT CLEVELAND, OH (DOAN'S 1978
BROOK CULVERT)

JULY 1978 ORD LAB CLEVELAND HARBOR, OH WEST PIER 1978
LAB #1OI/78.319B REPAIR

514 Mi. AUGUST 1965 ORD LAB LORAIN HARBOR, OH, COARSE AGGRE- 1966
LAB #10I/66.304C GATE FOR CONCRETE

APRIL 1972 ORD LAB CONFINED DREDGE SPOIL DISPOSAL PRO-

LAB #103/72.606C GRAM (FINE AND COARSE AGGREGATES UNKNOWN
FOR CONCRETE, CELL FILL, GRANULAR
FILL AND RIPRAP)



SERVICE RECORD

PROJECT 
EVALUATION

"' UNIT WEIGHT VARIES FROM 167 P.j

UNKNOWN UNKNOWN AVAILABLE. COARSE AGGREGATE F
TO APPROVAL.

RETESTING IS REQUIRED PRIOR TO

UNKNOWN UNKNOWN

SANDUSKY RIVER LOCAL FLOOD PROTEC- ONLY MATERIAL IN LIFTS 3 AND 5TION PROJECT, FREMONT OO (RIPRAP) SATISFACTORY 162.2 TO 169.7 P.C.F. SPECIFI
FOR COARSE AGGREGATES 2.65: RA

UNKNOWN UNKNOWN

SPECIFIC GRAVITY IS 2.62.

UNKNOWN UNKNOWN

SPECIFIC GRAVITY IS 2.60.
UNKNOWN UNKNOWN

SSD IS 2.55.
DOAN'S BROOK CULVERT (DIKE II) TOO EARLY TO EVALUATE

SSD IS 2.56
CLEVELAND HARBOR, OH WEST PIER TOO EARLY TO EVALUATE

REPA I R

LORAIN BREAKWATER, LORAIN, OH SATISFACTORY SSD IS 2.70

CONCRETE CAP

SSD FOR F.A. IS 2.63. BI
UNKNOWN UNKNOWN SSD FOR C.A. IS 2.69.

Po

PH



REMARKS

UNIT WEIGHT VARIES FROM 167 PC.F, TO 169 PCF, RAIL FACILITIES

AVAILABLE. COARSE AGGREGATE FOR CONCRETE WILL REQUIRE TESTING PRIOR
TO APPROVAL.

RETESTING IS REQUIRED PRIOR TO APPROVAL FOR USE.

ONLY MATERIAL IN LIFTS 3 AND 5 IS ACCEPTABLE. UNIT WEIGHT VARIES FROM
162.2 TO 169.7 P.C.F. SPECIFIC GRAVITY FOR FINE AGGREGATES IS 2.62;
FOR COARSE AGGREGATES 2.65: RAIL FACILITIES AVAILABLE.

SPECIFIC GRAVITY IS 2.62.

SPECIFIC GRAVITY IS 2.60.

SSD IS 2.55.

SSD 13 2.56

SSD IS 2.70

SSD FOR F.A. IS 2.63. BIG CREEK FLOOD CONTROL PROJECTS S D FO R C A . IS 2 .6 9 . E E L A D H 1CLEVELAND, OHIO

POSSIBLE SOURCES FOR COARSE
AND FINE AGGREGATES

US FOR CONCRETE
US. ARMY ENGINEER DISTRICT, BUFFALO

TO ACCOMPANY GENERAL DESIGN MEMO

PHASE I , APPENDIX A, DATED:FEBRUARY 1979

PLATE A22-



POSSIBLE SOURCES OF COARSE AND FINE AGGREGATE*

SOURCE ROCK TYPE PROPOSED USE RADIAL,
DISTANC

WAGNER QUARRIES
QUARRY AT SANDUSKY, ONl COLUMBUS LIMESTONE C.A. AND F.A. 511 MI.
OFFICE AT SANDUSKY, OH

C.A. AND F.A.

WOODVILLE LIME AND CHEMICAL CO.
QUARRY AT WOODVILLE, OH NIAGARAN DOLOMITE C.A. AND F.A. eI MI.
OFFICE AT WOODVILLE, OH

SOURCE OF LEVEE EMBANKMENT MATERIAL:

METROPARK BORROW AREA I
BEREA, OH SANDY CLAY (CL) LEVEE EMBANKMENT 13 mi.



L _______LABORATORY TEST RECORD_______

E DATE TESTED LABORATORY PROJECT FOR WHICH TESTED DATE USED

AUGUST 1973 ORD LAB VERMILION HARBOR, OH, COARSE AGG- 1973
LAB #101/711.305C REGATE FOR CONCRETE

SEPTEMBER 1975 ORD LAB CONFINED DREDGE SPOIL DISPOSAL 91KKUNKNOI
LAB #101/76.3028 AT HURON, OH (CONCRETE AGGREGATE)

1. SEPTEMBER 1970 ORD LAB FREMONT, OH LOCAL FLOOD PROTECTION 1971
LAB #101/71.312C (FINE AND COARSE AGGREGATE)

1. OCTOBER 1978 ORD LAB BIG CREEK FLOOD CONTROL PROJECT
LAB #102/79.5029



-SERVICE RECORD RE
PROJECT EVALUATION

VERMILION BREAKWATER, VERMILION TOO EARLY TO EVALUATESPCFCGAIYORORE G

OH, CONCRETE CAP

UNKNOWN UNKNOWN

FLOOD WALLS AT FREMONT, OH (FA SATISFACTORY 3.30 FO VR IE OFRBOM CA6 A

ONLY IN CONCRETE) 33.RTSIGO OHC N

PRELIMINARY HAND AUGERS ONLY, I
INCLUDED IN PLANS AND SPECS.

BIG

PHAW



REMARKS

SPECIFIC GRAVITY FOR COARSE AGGREGATE IS 2.68.

SSD FOR FA VARIES FROM 2.68 Tfl 2.70. FM FOR FA VARIES FROM 3.03 TO
3.30. RETESTING OF BOTH CA AND FA -EQUIRED PRIOR TO APPROVAL.

PRELIMINARY HAND AUGERS ONLY, DFT.It SUBSURFACE EXPLORATIONS TO BE
INCLUDED IN PLANS AND SPECS.

BIG CREEK FLOOD CONTROL PROJECT

CLEVELAND, OHIO

POSSIBLE SOURCES FOR COARSE
AND FINE AGGREGATES FOR

CONCRETE AND LEVEE
EMBANKMENT MATERIAL

U S ARMY ENGINEER DISTRICT, BUFFALO
TO ACCOMPANY GENERAL DESIGN MEMO

PHASE 11., APPENDIX A,DATED FEBRUARY 1979

PLATE A23



SOURCE FORMATION PROPOSED USE LAB.NO.

BAS1C INDUSTRIES CO. NIAGARAN DOLOMITE FINE AGGREGATE ORD DOLOMITE-N
VAYATMAPLE GROVE, ON 101/71.312C POROUS, LIS

VUFICE AT MAPLE GROVE, OH P"RITE IN NMM

ORD DOLOI T - 010O1I76T. 306 B CALCITE)

____ __ -- ORD DOLMIE

10 1177.310B WITH PALE oq
I AND CALCIT

BROUGH STONE CO. NIAGARAPI DOLOMITE 12 AND 18 INCH RIPRAP QDDOLOMITE-
QUARRY AT WEST MILLGROVE, ONl.. BEDDING AND GABlON STONE W3/ OC POROUS AIN

WITH NEDI
DOLOMITE

____ _- JNIAiARAN- DOLOMITE - FINE AGGREGATE ORD FINE AGGRE

IA6ARAN DOLOMITE COARSE AGGREGATE ORD COARSE A
101/76.3078 CLES OF

1 2 AND IS INCH RIPRAP, fORD DOLOMITE -
EDDING AND GABlON STONE 103/76T.606B TRACES OF

STYLOLITES

CLEVELAND BUILDERS SUPPLY LAKE SAND AND CRUSHED FINE AND COARSE AGGREGATE ORD UARTZ I
STOCKPILES AT CLEVELAND IAGGREGATE 101(17.3128 gIERT -I

LAKE SAND AND CRUSHED INE AND COARSE AGGREGATE ORD LAKE SAND:
~GGREGATE I01/78.3108 STONE -

FRAOMENTS

LAKE SAND AND CRUSHED FINE AND COARSE AGGREGATE ORD CRUSNED
AGGREGATE 107/7S.3108 MITE -



SUMMARY SHEET FOR LABORATOR,

TEST RESUI'N O .
PETROGRAPHIC ANALYSIS SPGRAV. ABS. M9SO 4  L.A.A. F E

DOLOMITE - MODERATELY HARD, SUGARY-TEXTURED, FINE TO MEDIUM GRAINED, 0 %
312C POROUS, LIGHT GRAY TO YELLOWISH GROWN. TRACE OF WEATHERED DOLOMITE AND

PYRITE IN NINUS.30 SIEVE SIZES.

DOLOMITI - MODERATELY HARD, SUGARY-TEXTURED, DENSE (95% DOLOMITE, 5% 2.65 2.74% " 1.8% 9 %L30611 CALCITEJ

DOLOMITE - HARD DENSE TO FINELY CRYSTALLINE TO MODERATELY POROUS, WHITE 2.99 '.74% 10 %
.3108 WITH PALE ORANGE AND LIGHT GRAY GRAINS, CRYSTAL FRAMENTS OF DOLOMITE AND

AND CALCITE.

DOLOMITE - MODERATELY HARD FINE TO MEDIUM-GRAINED SUBARY-TEXTURED. 2.5% TO 1.71 5 TO
oB06C PORNUS AND ASORIENT, RUBBLY, BRECCIA-LIKE STRUCTURE. PALE OLIVE GRAY 2.66 1 To

WITH MEDI GRAY M TTLING.
DOLOMITE (KLINTITEJ - RV'_ TEXTU:E WITh APPEARANCE OF BRECCIA WITH

_LI. EMTRIX, PO "'eft. LIGHT YELL.OISH GRAY.
FINE AGGREGATE - ALMOST ENTIRELY HARD, TOUGH, UNWEATHERED GRAINS OF 2.71 1.24% 16.5%

. 3075 DOLOMITE

COARSE AGGREGATE - ALMOST ENTIRELY MODERATELY HARD, TOUGH, POROUS PARTI- 2.63 2.15% 1.$% 2.8%
.307s CLES OF DOLOMITE.

DOLOMITE - MASSIVE MODERATELY HARD, SUGARY TEXTURED POROUS LENSES 2.60 TO ?:n T0
,T.6065 TRACES OF PYRITE, SOME INTERNAL FRACTURES FROM DOLOMITIZATION, TIGHt 2.69

STYLOLITES, NON WEATHERED. VERY LIGHT GRAY. I I

QUARTZ WITH SANDSTONE AND SILTSTONE - 63%; IGNEOUS - 9%i LIMESTONE- 6%; 2.65 1.6% 12.49% 5%
7.3128 CERT -I1%; SOFT LIMESTONE, SANDSTONE AND SILTSTONE - %1,; SOFT SHALE - 7%

LAKE SAND: QUARTZ - ,% LIMESTONE AND DOLOMITE - 7%; SANDSTONE AND SILT- 2.63 2.0%0.310B STONE - 22%; IGNEOUS A4b METAMORPH IC - 6%; CIERT - 6%; WEATHERED ROCK
FRAGMENTS - 1%; SHALE - 10%; SHELLS- 1%.

CRUSHED $TONE: SANDY DOLOMITE - 12%; BANDED DOLOMITE - 4%; SHALY - DOLO- 2.56 8.7% $1.1%
1.3105 MITE - 67; CALC DOLOMITE - 10%; DOLOMITE - 61%; DOLOMITIC LIMESTONE - 7%.



ORY TESTING

ESULTS

. F E PART L.W. PART SO. PART CLAY LUMPS WET-DRY(80 CYCLES) FREEZE-THAW(35CYCLES)

8% 9UITE I

9%

F %

NO EFFECT NO EFFECT

NO EFFECT 00 EFFECT RESIII

-I_____ A _ ________ ____

+ LOSS VARIED FROM o.o% To LOSS VARIES FROM O-0% T 0.76%
1.0%. AVe L0S FOR S LEDGE &VS. LOSS FOR 6 LEDE
SAMPLE IS 0.37,. SAMPLE IS O.9%.

5% % FAI

i-



REMARKS
rCLES) FREEZE -THAW (35 CYCLES)

QUITE SUITABLE FOR FA FOR CONCRETE.

NO EFFECT

NO EFFECT RESISTANT TO WEATHERING BUT EASILY BROKEN

r0% TO L0SS VARIES FROM 0-04% 70 0.75%
S10 LEDGE AV$. LOSS FOR 8 LEDGE ROCK

SMGIPLE 1S 0-29%.

FAIR QUALITY. LOW ALKALI CEENT REQUIRED. (LAKE ERIE SAND)

LAKE SAND FROM ERIE SAND AND GRAVEL, CLEVELAND, ON. CRUSHED
STONE FROM STANDARD SLAG QUARRY, MARBLEHEAD Off

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

SUMMARY SHEET
LABORATORY TEST RESULTS

U.S ARMY ENGINEER DISTRICT, BUFFALO

TO ACCOMPANY GENERAL DESIGN MEOI

PHASE 1:1, APPENDIX A, DATED:FEBRUARY 1979

PLATE A24



SOURCE FORMATION PROPOSED USE LAB.NO.

ERIE BLACKTOP INC. COLUMBUS LIMESTONE 12 AND I8 INCH RIPRAP ORD DOLOMITIC L
QUARRY AT CASTALIA, OH BEDDING AND GABION STONE 101/71.320C FINE GRAINO

12 AND IS INCH FIPRAP ORD CRUSHED S

BEDDING AND GABION STONE 101/71.320C

- -12 AND 18 INCH RIPRAP ORD DOLOMITE L
BEDDING AND GABION STONE 103/77.6018 HARD TO

FINELY ORA

ERIE SAN-AN -D G AVEL CO . LAKE SAND FINE AGGREGATE ORD
STOCKPILES AT CLEVELAND, ON 01/78.3108

ERIE SAND AND GRAVEL CO. LAKE SAND FINE AGGREGATE 0 Q ARTZ -
STOCKPILES AT LORAIN, O. 1 01:76.3028 a:EO:SFRAGMIETS

E R I E-S D A N D G R A C O. -. L A K E S A N D F I N E A G G R E G A T E O R D Q U A R T Z -
STOCKPILES AT SANDUSKY, ON 101/76.3023 IGIEOUSr

46 
FRAGMNTS

FRANCE STO -E CO. COLUMBUS LIMESTONE C OR E AGGREGATE -ORD DOLO ITE-QUARRY AT BELLEVUE, OH LUCAS DOLOMITE 103/72.606C

ORD DOLOMITE103/72.606C ABSORBENT
BROWI

BSRENTCOARSE AGGREGATE ORD DOLOMITE
103/72.606C ABSORIENT

12 AN D 1 IN CH R IP RA P OI . VAR IETY
BEDDING AND GABION STONE 103/77.6018 SANDY

LIFT ZON

K 
_ _ __ 

- " T- ..



SUMMARY SHEET FOR LABORATORY

TEST RESULT

LL PETROGRAPHIC ANALYSIS SPGRAV. ABS. MgSO 4 L.A.A. FaEjP

DOLOMITIC LIMESTONE: MODERATELY HARD TO HARD, TOUGH WITH BLOCKY FRACTURE, 2.69 0. % -

C FINE GRAINED TO DENSE, MEDIUM OLIVE GRAY.

CRUSHED STONE: DOLOMITIC LIMESTONE - 63%; LIMESTONE - 37%. 2.71 1.06% 3.5% 25.5%

DOLOMITE LIMESTONE AND DOLOMITE: LAMINATED TO THICK BEDDES; MODERATELY 2." TO 0.111 TO
13 HARD TO HARD TRACES OF PYRITE AND DISSEMINATED CLAY THROUIHOUT; VERY 2.78 1.09

FINELY GRAINED, YELLOWISH BROWN.

QUARTZ - 30%; LIMESTONE AND DOLOSTONE - IQ; SANDSTONE AND SILTSTONE - 34% 2.63 0.69% 1$.1% 8%
3 ISNEOUS AND METAMORPNIC ROCK FRAGMENTS-67; CHERT - 65%, WEATHERED ROCK

FRAGMENTS - 3%; SHALE - 1%; MUSSEL SHELLS - 2%.

QUARTZ -33%; LIMESTONE AND DOLOSTONE - 25%; SANDSTONE AND SILTSTOUE - I0 2.57 1.22% .11.52% 7%
2 F ,AEoS AND ,;TAMORPIC ROCK FRA(4ENt - 9%; CHERT - Ii%' WEA1ERED ROCK

FRAOMETS -77; SHALE - 2%; COAL - I.; MOLLUSK SHELLS - 1.

kc DOLOMITE-87%; SANDY DOLOMITE - 12%; LAMINATED DOLOMITE - 1%. 2.56 8.39% 5% V% 5%

DOLOMITE - HARD, VERY FINE-GRAINED VERY EVEN-TEXTURED MICROPOROUS 2.117 TO 2.M TO
"C ABSORBENT, SUB-CONCHOIDAL TO SUB BLOCKY FRACTURE, MODERATELY YELLOWISH 2.58 SIR

BROW

.. DD TE -_ MiOFIATFLY NA2l0, FINF-S Au.ED, UI.M.fLCEOif T uACpwIlaa
ABSORBENT, IRREGULAR FRACTURE, MODERATELY YELLOWISH BROWN.

DOLOMITE - MODERATELY HARD, FINE-GRAINED, BANDED MICROPOROUS TO POROUS,
'C ABSORBENT, IRREGULAR FRACTURE, MODERATE YELLOWIMh BROWN.

VARIETY OF DO ITES- SANDY CALCAREUS DOLO. CALC. DOLO.; CHERTY DOLO.; 2.40 TO 0. TO
ID SANDY SOLD.; LAMINATED DOLO.; DOLOMITE AND D6LONITIC LIMESTONE. QUARRY 2.73 5:F LIFT ZONED INTO II BEDS; 23 SAMPLES.

L -

- -1'--- ,



6

ING

REMAF
RT SO. PART ICLAY LUMPS WET-DRY(80 CYCLES) FREEZE-THAW(35CYCLES)

NO EFFECT NO EFFECT LEDGE ROCK.

CRUSHED STONE

NO EFFECT NO EFFECT SELECTIVE QUARRYING REr IlED.

TESTED. UPPER BED (St NOT A

SEE RESULTS FNO CLEVELAND W1

DUE TO HIGH CNERT CONTENT TNE
RE[O'W N DED.

DUE TO HIGH CHERT CONTENT TNE
RECOMMENDED.

S/ TO I 1/2 INCH AGGREGATE

NO EFFECT CRACKING AND DREAKIN9 DOW OF LEDGE NO. S LOW SPECIFIC ORA
SPECIMEN ON ONE SURFACE INTO I RIPRAP.
ANGULAR PARTICLES.

__ EFFECT SURFACE PALLIG.

PARTIAL OPENING OF A THIN SNALY FIVE SAMPLES TESTED.
BEDDING SEAM.

LOSSR.uaES F .,08% TO I LOSS RANGES FROM 0.07% TO 2.57% -s A Y0.s,-( SAMPLES) [ BIG CREEK FLOC

CLEV

SUMM
LABORATOR

US. ARMY ENGI
TO ACCOMPANY

PHASE 11, APPEND

IL 7?



REMARKS
%ET-DRY(80 CYCLES) FREEZE-THAW(35 CYCLES)

NO EFFECT NO EFFECT LEDGE ROCK.

CRUSHED STONE

NO EFFECT NO EFFECT SELECTIVE QUARRYING REQUIRED. EIGHT LEDGE ROCK SAMPLES
TESTED. UPPER BED (5?) NOT ACCEPTABLE FOR USE.

SEE RESULTS FROM CLEVELAND EUILDERS SUPPLY.(ORD: ICI.'78.3108)

DUE TO HIGH CNERT CONTENT THE USE OF LOW ALKALI CEMENT IS
RlE-OMMENDED.

DUE TO HIGH CHERT CONTENT THE USE OF LOW ALKALI CBEET IS
RECOMMENDED.

3/'4 To I 112 INCH AGGREGATE

NO EFFECT CRACKING AND BREAKING DOWN OF LEDGE NO. 5 LOW SPECIFIC GRAVITY (2.22) NOT ACCEPTABLE FOR
SPECIMEN 01 ONE SURFACE INTO In RIPRAP.
ANGULAR PARTICLES.

110 EFFECT SUFCSALLIIL ____________________________________

PARTIAL OPENING OF A THIN SNALY FIVE SAMPLES TESTED.
BEDDING SEAM.

IeOt'tI S FROM 0.08% TO I LOSS RANGES FROM 0.07% To 2.57%
(5~ SOKPES) BIG CREEK FLOOD CONTROL PROJECT

U.S.ARMY ENGINEER DISTRICT, BUFFALO

TO ACCOMPANY GENERAL DESIGN MEMO

PHASE 11, APPENDIX A, DATED FEBRUARY 1979 J

PLATE A25



SOURCE FORMATION PROPOSED USE LAB NO.

FRANCE STONE CO. COLUMBUS LIMESTONE 12 AND 1 INCH RIPRAP, ORD DOLOMITE - MOO
QUARRY AT BLOONVILLE, OH BFLDING AND GAB!ON STONE 103/73,606C ABSORBENT, NJI

-DOIOWI.I ,,.-O

ABSORBENT, TI
YELLOWISH BRON

99LOM 1 -E- -W
APPEARANCE BI

TURE, PALE YEO

FRANCE STONE COMPANY jFO4ERLY NORTHERN LUCAS DOLOMITE COARSE AGGREGATE ORO - DOLOMITE -

0 STONE COMPANY) 103/72.606C POROUS, CLOS
QUARRY AT FLAT ROCK, OHIO ODOR, GRAYISN

DOLOMITIC LI

UNSORTED DOL

ORANGE.

DOLOMIITIC LI

WEATHERED DO

GOTTRON BROS. MONROE AND NIAGARAN COARSE AGGREGATE I RD MONROE DOLOMI
QUARRY AT FREMONT, OH DOLOMITE i101/71.312C SHALY, INTE

tCOARSE AGGREGATE ORD NIAGARAN DO

101/71.312C TEXTURED, IR

COARSE AGGREGATE jORD DOLOMITE - I
101/71.312C

E. KRAE4ER AND SON, INC. NIAGARAN DOLOMIT'E 12 AND 18 INCH RIPRAP, ORD DOLOMITE -

QUARRY AT CLAY CENTER, OH EDDING AND GABION STONE 103/72.606C VUGGY, BRECC

GRAY MOTTLI

12 AND 18 INCH RIPRAP, ORD DOLOMITE -
BEDDING AND GABION STONE 103/72.606C VERY LIGHT

T2-kNI- INCH RIPRAP, - "ORD DOLOMITE -

BEDDING AND GABION STONE 10377.6285 CHALKY AND



SUMMARY SHEET FOR LABORATORY

TEST RESULT

PETROGRAPHIC ANALYSIS SPGRAV. ABS. MgSO 4  L.A.A. FkE PA

DOLOMITE - MODERATELY HARD, FINE - BRAINED, EVEN-TEXTURED, MICROPOROUS, 2.6 8.62%

C ABSORBENT, SUB-BLOCKY FRACTURE, YELLOWISH GRAY

- ..JIMRAULYMARD, "-V5 iNi BRAla'EI, EVEN Tf1vPrED Ni kpolous 1 -2A-- 433
ABSORBENT, TIGHT PAPER-THIN, SHALY BEDDING PLANES, BLOCKY FRACTURE, PALE
YELLOWISH BROWN.

991:01111fE- MODERATELY MA"Z, VERY PI;E-ORAI;Ei, VRY Ev£0 TC i VlX , DE-B 4 - 41.
APPEARANCE BUT VERY MICROPOROUS, ABSORBENT, CHERT NODULES, BLOCKY FRAC-

TURE, PALE YELLOWISH BROWN.

DOLOMITE MODERATELY HARD, FINE-GRAINED, EVEN-TEXTURED, DENSE TO MACRO- 2.1 4.51%
C POROUS, CLOSELY SPACED, PAPER THIN CARBONACEOUS SEAMS, PETROLIFEROUS

ODOR, GRAYISH ORANGE.

DOLOMITIC LIMESTONE - HARD, FINE TO MEDIUM-GRAINED, MODERATELY DOLOMITIC, 2.75 0.80%
UNSORTED DOLOMITE RHOMBS ANDFOSSIL DETRITUS IN A CALCEROUS MIX, GRAYISH
ORANGE.

DOLOMITIC LIMESTONE - 96%,LIMESTONE - 3 , SANDY DOLOMITIC LIMESTONE - 1%, 2.61 2.99 11% 26% 8%
WEATHERED DOLOMITIC LIMESTONE - 1%. (I-I1/2) 3.314% 15% 42%

2.56

MONROE DOLOMITE - HARD, FINE-GRAINED, DENSE WITH MICROPORE3, PAPER-THIN, 2.67 0.35%
112C SHALY, INTERNAL PARTINGS, BLOCKY FRACTURE, PALE YELLOWIJS BROWN.

NIAGARAN DOLOMITE - HARD, FINE TO MEDIUM-BRAINED, POROUS TO VUQGY, SUGARY 2.66 0.1%
11C TEXTURED, IRREGULAR FRACTURE, MOTTLED LIGHT TO MEDIUM GRAY.

DOLOITE -100% 2.61 TO 0.42% TO 3.7% '1. 3$TO
112C 2.67 0.15%2

DOLOMITE - MODERATELY HARD TO HARD, FINE TO MEDIUM-GRAINED, MEGAPOROUS TO 2.68 TO 0.60% TO
N0C VUGGY, BRECCIATED APPEARANCE, YELLOWISH GRAY WITH MEDIUM TO LIGHT MEDIUM 2.72 2.04%

GRAY MOTTLING.

DOLOMITE - HARD, FINE-GRAINED, VUGGY, POROUS, VUGS FILLED WITH CALCITE :.A.'l MAX 1.91%. 4% 26% 6%
WC VERY LIGiT GRAY, MOTTLED. 2.71

F.A. 2.72 1.6% 1% i

DOLOMITE - MODERATELY HARD, DENSE TO MEDIUM GRAINED, POROUS AND ABSORBENT 2.59 1.89%
12B CNALKY AND WITH FRACTURE SYSTEMS, BLOCKY FRACTURE, VERY LICHT GRAY.

-a



RY TESTING

• ULTS

SE PART L.W. PART SO. PART CLAY LUMPS WET-DRY(BO CYCLES) FREEZE-THAW(35CYCLES)

NO EFFECT NO EFFECT

NO EFFECT SOME SURFACE SPALLING OVER FIVE SAMPLES

ENTIRE SURFACE. AND ABSORPT|I

P,;j OPEHN% OF ',EY THIN

SHALY BEDDING SEAN.

3% NONE TESTED FOR 4

NONE

i t-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I NO EFFECT NO EFFECT QUARRY CAP
INTERESTE,

2% TO 6%

-!-NO EFFECT NO EFFECT B |B

%-- - - t - - -4 - - _ _ - - - -- - - _ _

NONE NONE NONE
IF"

_ _f fl Tf NOT TESTED

MATERIAL FROM MIDDLE BENCH, NORTH FACE NOT ACCEPTABLE
(REEF ROCK)



REMARKS
PS WET-DRY(80 CYCLES) FREEZE-THAW(35 CYCLES)

NO EFFECT NO EFFECT

No ~ ~ ~ ! £FF6; s CTw

NO EFFECT SOME SURFACE SPALLIl6 OVER FIVE SAMPLES TESTED, SPECIFIC IRAVITY RANGES FROM 2.6 TO 2.7"
ENTIRE SURFACE. AND A1SORPTION RANGES FROM 0.60% TO 4.51%.

PA',,;IAL OPENI4G OF VERY THIN
SHALY BEDOIN6 SEAM.

TESTED FOR CONCRETE AGGREGATES AND CELL FILL.

NO EFFECT NO EFFECT QUARRY CAPABLE OF PRODUCING LARGE RIPRAP PT MANAGB4ENT NOT
INTERESTED.

NO EFFi-CT NO EFFECT

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

SUMMARY SHEET
LABORATORY TEST RESULTS

i-ifjr~tJ! -- - NOT TESTED

MATERIAL FROM MIDDLE DENCH, NORTH FACE NOT ACCEPTAILE U.S. ARMY ENGINEER DISTRICT, BUFFALO

(REEF ROCK) TO ACCOMPANY GENERAL DESIGN MEMO
PHASE 11, APPENDIX A, DATEDFEBRUARY 1979

PLATEA



SOURCE FORMATION PROPOSED USE LAB. NO.

MENTOR CARTAGE CO. LAKE SAND FINE AGGREGATE ORD FINE ARIEGA

STOCKPILE AT LORAIN, ON 101166.304c INEOU.S ROo

NATIONAL LIME AND STONE CO. NIAGARAN DOLOMITE 12 AND 1B INCH RIPRAP ORD DOLOMITE - N
QUARRY AT CAREY, OH BEDDING AND GAllON STONE 103/73.606C ABSORBENT, I

WITH SOME Ll

DOLOMITE - N
ABSORBENT, I

FRACJRE, P

NATIONAL LIME AND STONE COMPANY COLUMBUS LIMESTONE 12 AND IS INCH RIPRAP, ORD DOLOMITE -
QUARRY AT MARION, OH BEDDING AND GAllON STONE. i03/7l.60C ABSORBENT, 4

YELLOWISH 10

DOLOMITE -

MODERATE "NO

ORD DOLOMITIC L
103/73.606C ROUS, SU1-l

NATIONAL LIME AND STONE COMPANY COLUMBUS LIMESTONE -2 AND-IS-INCH-RIPRAP, ORD DOLOMITE -

QUARRY AT SPORE, OH BEDDING AND GAllON STONE 103/73.60c ABSORKINT,

DOLOMITE
BENT, NLOC14

K--_ _ __ _ _ _ _



SUMMARY SHEET FOR LABORATOF

TEST RESL
B. NO,

PETROGRAPHIC ANALYSIS SPGRAV. ABS. MgSO 4  L.A.A. F;

FINE ABGREBATE - DENSE HARe BRAINS OF QUARTZ, QUARTZITE, LIMESTONE, 2.e6 1.1% 15.0% 6%
.301C IGNEOUS ROCK - 87%; CHERT - 6%; SHALE - 1%; WEATHERED GRAINS - 3%.

DOLOMITE - MODERATELY HARD, MEDIUM - BRAINED, SUGARY - TEXTURED, POROUS, 2.M To 0.91 TO
$.606C ABSORBENT, IRREGULAR TO SUB BLOCKY FRACTURE, VERY PALE YELLOWISH BRAY 2.62 S.96%

WITH SOME LIGIT OLIVE GRAY MOTTLING.

DOLOMITE - MODERATELY HARD, FINE - BRAINED, SUBARY - TEXTURED, POROUS,
ABSORBENT, IRREGULAR FRACTURE, WIlTE WITH - LIGHT BRAY MOTTLING.

.. "Wl TI - r.fEAtlL' nn,, PiuE - gA.u Pq, WINEl Auww~i,
FRACTURE, PALE YELLOWISH GRAY.

DOLOMITE - MODERATELY HARD, FINE - BRAINED, EVEN TEXTURED, POROUS, 2.50 3.16%
173 e6C ABSORBENT, SUB - BLOCKY FRACTURE, TRACE OF ASPHALT FILLING PORES, PALE

YELLOWISH IROWN.

tJ

DOLOMITE - MODERATELY HARD, VERY FINE - GRAINED, MICROPOROUS, ABSORBENT, 2.968 2.63%
MODERATE AMOUNT OF PETROLEUM, VERY LIGHT TAN WITH YELLOWISH BNS MOTTLINI

DOLOMITIC LIMESTONE - VODERATELY HAO, FINE - BRAINED, DENSE TO MICROPO- 2.73 0.09%
$GC ROUS, SUB-BLOCKY FRACTURE, LIGHT YELLOWISH GRAY WITH MEDIUM GRAY MOTTLING

DOLOMITE - MODERATELY HARD, FINE-RAINED WITH SUGARY-TEXTURE, MICROPOROUS 2.64 2.1I%
/I73.eo6C ABSORBENT, YELLOWS1H GRAY WITH SLIGHT DAR GRAY MOTTLING.

DOLOMITE - MODERATELY HARD, FINE TO MEDIUM-GRAINED, MICROPOROUS,ABSOR- 2.63 I.6%
BENT, BLOCKY FRACTURE, YELLOWISH GRAY.

_

- -



TEST ING

S

RT L.W PART SO. PART CLAY LUMPS WET-DRY(80 CYCLES) FREEZE-THAW (35 CYCLE S)lWTON ClR

QUiRED. RETESTING

NOTE RELATIVELY Ll

ONE PARTIALLY OPENED FRAC- NO EFFECT
YURE.

NO EFFECT NO EFFECT

NO EFFECT NO EFFECT

NO EFFECT PARTING OF SITLOLITE

NO EFFECT NO EFFECT
BIG CR

____ __ _ _ ___ ___ ___ ___ ___ ___ ___LAB

U.S.

TO

PHASE



REMARKS
PS WET-DRY(80 CYCLES) FREEZE-THAW(35 CYCLES)

DUE TO HION CNERT CONTENT USE OF LOW ALKALI CEMENT IS RE-

QUWRED. RETESTING REQGjRED PRiOR TO APPROVAL.

NOTE RELATIVELY LIGNT SO. SELECTIVE QUAIRYING 1E9UKDI.

ONE PARTIALLY OPENED FRAC- NO EFFECT
IIE.

NO EFFECT NO EFFECT

NO EFFECT NO EFFECT

NO EFFECT PARTING OF STYLOLITE

NO EFFECT NO EFFECT
BIG CREEK FLOOD CONTROL PROJECT

CLEVELAND, OHIO

SUMMARY SHEET
LABORATORY TEST RESULTS

U.S. ARMY ENGINEER DISTRICT, BUFFALO

TO ACCOMPANY GENERAL DESIGN MEMO

PMASE n APPENDIX A, DATEDFEBRUARY 1979

PLATE A



SOURCE FORMATION PROPOSED USE LAB.NO. -

QUALITY QUARRIES ANHERSTPJRG AND LUCAS 12 AND 10 INCH RIPRAP, 030 L IFT I Ci
QUARRY AT KELLEYS ISLAND, ON DOLOMGITE BEDDING AND GAllON STONE 103/74T.608 PLANES OF

ORD LIFT IfIN~
103/74T-6038 EVENLY TEI

LOW ISH sm

ORD LIFT IA IN
103/861 9 WENT I S C4

ORANGE 76

ORD LIFT II
103/7.4010 RUIU.YAF

BROW To

ORD LIFT It
03/76S.601B POROUS,

CONTAI NS

ORD LIFT 11
103/711.60I1 LY DENSE

-~ CR0GRAINED

10RI 
COTA TS

103/78 .6318D



SUMMARY SHEET FOR LABORATORI

TEST RESUL
A PETROGRAPHIC ANALYSIS JPGAV.1 ABS. MgSO4 L.A.A. FE

LIFT I CALCAREOUS DOLOMITE: MODERATELY HARD, POROUS, ABSORBENT, NO 2.WB TO 2. V% TO
6038 PLANES OF WEAKNESS, MOTTLED YELLOWISH BRWN 2.60 1.%

LIFT 11 DOLOMITE: MODERATELY HARD, INTERCONNECTED PORE SPACE, FINE-GRAINEI 2.411 TO 111.3% TO

.038 EVENLY TEXTURED, TOUGH LOCKY FRACTURE, MEDIUM GRAY MOTTLING, PALE YEL- 2.1B 6.06%

LIFT IA DOLOMITE: MASSIVE, MODERATELY HARD, FINE GRAINED, FOSSIL REPLACE- 2.117 TO 11.15 TO
94018 MENT IS CALCITE ALONG BEDDING PLANES, IRREGULAR BLOCKY FRACTURE, VERY PALI 2.61 11.8%

ORANGE TO VERY PALE YELLOW BROWN.

LIFT 11 - UNIT 1, LOWER: CALCITIC DOLOMITE: MASSIVE, MODERATELY HARD, 2.33 TO 5.86% TO

.6019 RUDBLY APPEARANCE, INTERCONNECTED PORE SYSTEM, MOTTLED, PALE YELLOWISH 2.341 .72%
BROWN TO VERY LIGHT GRAY TO MEDIUM LIGHT GRAY.

LIFT I I-UNIT 5. DOLOMITE: RUBBLY APPEARANCE, STYLOLITIC, FRACTURED, TOUGH, 2.146 5.07%
.6015 POROUS, VUGGY, ABSORBENT. APPEARS TO BE "PEEIRKED'. FINE GRAINED, MASSIVE

CONTAINS CALCITE 'DOS TOOTH SPAR'. MOTTLED, GRAYISH ORANGE TO PALE YEL-
LOW4-BOWNOA W U IN -4.4 GAA-90 1O-&44T' l 4~V. _____

LIFT I1-UNIT 6 DOLOMITE: THIN TO MEDIUM BEDDED, MODERATELY HARD, MODERATF- 2.441 1.28 %

4-.6011 LY DENSE WITH VERY FINE INTERCONNECTED PORE SPACE, FINE TO VERY FINE
GRAINED DOLOMITE RHOMBS. MOTTLED PALE YELLOWISHt BROW TO DARK YELLOWISH

CONTALTS 6ETOEEN KI--LI-I (LOWER) AND KI-L.2-2.



STING

RE
.w. PART SO. PART CLAY LUMPS WET-DRY(80 CYCLES) FREEZE-THAW(35CYCLES)

NO EFFECT NO EFFECT

NO EFFECT NO EFFECT

0.o$ LOS 3 LOSS

0.22% LOSS 0.215% LOSS SSD IS T LIGHT FOi 11111

0.07% LOSS 0.233% Loss

o.o1% Loss 0.365% LOSS

TESTED FOR STYLOLITE BREAK O

NO EFFECT NO EFFECT

BIG CREEK
C

su
LABORA

U S. ARMY
TO ACCOM

P U



REMARKS
PS WET-DRY(80 CYCLES) FREEZE- THAW (35 CYCLES)

NO EFFECT NO EFFECT

NO EFFECT 0O EFFECT

U.1 LOSS 0R% _______

0.22% LOSS 0.215% LOSS S3D IS TT LIGHT FOR TNIS PROJECT (AuL OF LIFT 11).

00%LOSS 0.233% LOSS

0.04% LOSS 0.365% LOSS

-~TESTED FOR STYLOLITE BREAKOW
NO EFFECT NO EFFECT

BIG CREEK FLOOD CONTROL PROJECT
CLEVE LAN D. OHIO0

SUMMARY SHEET
LABORATORY TEST RESULTS

U S.ARMY ENGINEER DISTRICT, BUFFALO
TO ACCOMPANY GENERAL DESIGN MEMO/

PI4ASEll, APPENDIX A, OATED:FEBRUARY 1979

PLA TE A 2



SOURCE FORMATION PROPOSED USE LAB NO.

SANDUSKY CRUSHED STONE CO. DELAWARE DOLOMITE AND COARSE AND FINE AGGREGATE ORD LIMESTONE -

QUARRY AT PARKERTOWN, ON COLUMBUS LIMESTONE 108/72.606C STONE - 1%,

FOSSIL IF
DOLOM IT IC

DOLOM IT IC

FRACTURE,

CHERTY LI
TO CHONCI

LIMESTONE
3S-BLOCKY
TROL PARTIl

I - -DOLOITE -
DARK YEL

ORD FOSSILIFE
103/75.6178

ORD DOLOMITE-
101 /76T.3068 ARGILLA

LIMESTONE

RIPRAP, BEDDING AND GASION ORDIT7.3100 DOLOMITE
STONE. - %; CR1

R.W. SIDLEY SHARON CONGLOMORATE FINE AGGREGATE T ERRON
PIT AT THOMPSON, OH TESTING

ti (U.07

?81/5.611 9ARTZ-



SUMMARY SHEET FOR LABORATORY

NO ITEST RESULNO.
PETROGRAPHIC ANALYSIS' SP GRAV. ASS. MgSO 4  L.A.A. FIEI

LIMESTONE - 11%, DOLOMITIC LIMESTONE - 66%, ARILLACEOIS DOLOMITIC LIME- 2.62 2.0% 86% 1%
.WC STONE - I%, FOSSILIFEROUS DOLOMITIC LIMESTONE - 20%, CARBONACEOUS SHA.E

-1%, CHERT- I%.

DOLOMITIC LIMESTONE -5%, FOSSILIFEROUS DOLOMITIC LIMESTONE - 33%, 2.65 1.99% 2% 29% 6%
FOSSILIFEROUS LIMESTONE - 9%, SNALY DOLOMITIC LIMESTONE - 2%, CHERTY
DOLOMITIC LIMESTONE - 2%, CHERT - I%.

DOLOMITIC LIMESTONE - HARD, FINE-GRAINED, EVEN-TEXTURED, DENSE, BLOCKY 2.60 0.14%
FRACTURE, MODERATE BROWNISH GRAY.

CNERTY LIMESTONE - HARD, FINE-GRAINED, VERY EVEN-TEXTURED, DENSE, BLOCKY 2.42 7.81%
TO CHONCHODIAL FRACTURE, MODERATE BiROWNISH GRAY.

LIMESTONE - HARD COARSE-GRAINED, DENSE, FOSSILIFEROUS, SUl-CONCHOIDAL TO 2.72 0.16%
SUB-BLOCKY FRACTRE PAPER-THIN SNALY, INTERNAL BEDDING SEAMS THAT CON-
TROL PARTING, MODERATE OLIVE GRAY.

DOLOITE- HARD -FINE-GRAINED, EVEN-TEXTURED NICROPOROUS, ABSORBENT, 2.67 1.54%
SUB-BLOCKY FRACTURE, PAPER-THIN, WAVY,DISCONTINUOUS CARBONACEOUS SEAMS.
DARK YELLOWISH BROWN.

FOSSILIFEROUS LIMESTONE - 29%; DOLOMITE - 67%; CHERT - 1 %. 2.06 3.2% 6.1-r5.6l7*

DOLOMITE - 26%; CALCAREOUS DOLOMITE - 10%; DOLOMITIC LIMESTONE - 20%; 2.65 2.0% 0.1% 211.% 20%hTT.3ONI ARGILLACEOUS DOLOMITIC LIMESTONE - 22%. LAMINATED ARGILLACEOUS DOLOMITIC
LIMESTONE - 6%; LAMINATED DOLOMITE - 6l; CHERTY DOLOMITIC LIMESTONE - I%.

"7.3OS DOLOMITE -83%; LIMESTONE TO CALCITIC DOLOMITE - 10%; WEATHERED DOLOMITE 2.65 1.%

- 5%; CRINOIDAL LIMESTONE - 2%; CALCAREOUS'SHALE 4 TRACE.

2.59 0.% so. so

0 7 
% I

iUARTZ - 97%; SANDSTONE AND SILTSTONE - 2%; IGNEOUS, METAMORPHIC - 1%. 2.62 TO 0.19 TO 2.5 0 26.18 I.
15.6109 2.60 0.28% 4.5



TESTING

RT L.W. PART SO. PART CLAY LUMPS WET-DRY(80 CYCLES) FREEZE-THAW(35CYCLES)

NONE NONE NONE TESTED FOR FINE AGO

NONE NONE NONE TESTED FOR CELL FIl

NO EFFECT

COMPLETE DISINTEGRATION OF THE CONTAINS LARGE CIH
LARGE CIERT NODULES AFTER ONE BENT AND NIOHLY
FREEZE-THAW CYCLE. TEST.

OPENING AND PARTINu OF TIl
ShA'L' BEJldING SEAMS.

TIGHT HAIRLINE CRACKS PARALLEL
TO BEDDING.

CELL FILL MATERI

tt
______ _____ ____________ ___- -FAIR QUALITY FOR

NO. 00 SILICA SAND B
BIG CR

TESTED FOR C.A. ft-$/1" FINE
AGGREGiATE.

__ LAB

I ?,



REMARKS
MPS WET-DRY(80 CYCLES) FREEZE-THAW(35CYCLES)

TESTED FOR FINE AGGREGATE FOR CONCRETE.

TESTED FOR CELL FILL AND COARSE AGGREGATE FOR CONCRETE.

NO EFFECT

COMPLETE DISINTEGRATION OF THE CONTAINS LARGE CHERT NODULES THAT ARE CHALKY. POROUS, ABS03
LARGE CHERT NODULES AFTER ONE DENT AND HIGHLY SUSCEPTIBLE TO BREAKDOWN UNDER FREEZE-THAW
FREEZE-THAW CYCLE. TEST.

OPENING AND PARTINU OF THIN
SHALY BEUDING SEAMS.

TIGfT HAIRLINE CRACKS PARALLEL
TO BEDDING.

2 i CELL FILL MATERIAL.

FAIR QUALITY FOR COARSE AGGREGATE

NO. '00 SILICA SAND

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND,OHIO

TESTED FOR C.A. 04-8/4" FINE
AGGREGATE. SUMMARY SHEET

__ __ LABORATORY TEST RESULTS

U.S. ARMY ENGINEER DISTRICT, BUFFALO
TO ACCOMPANY GENERAL DESIGN MEMO

PHASE II, APPENDIX A, DATED.FEBRUARY 1979

PLATE



SOURCE FORMATION PROPOSED USE LAB. NO.

STANDARD SLAG CO. LUCAS AND AMHERSTBURG 12 AND IS INCH RIPtAP ORD DOLOMITE HAND,
QUARRY AT MARBLEHEAD, OH DOLOMITE BEDDING AND GADION STiiE 10369.607C LOWISH BROWN I

COARSE AND FINE AGGREGATE

12 AND I8 INCH RIPRAP ORD LIMESTONE - 6%
BEDDINO AND GAIION ST6 E IOS1/72.*C CARBONACEOUS I
COARSE AND FINE AGGREGATE

DOLOMITE - 61%

DOLOMITIC LIME
SLIGHTLY FOROE
DOLOMITIC LIN

SIZED DOLITES,

12 AND 10 INCH RIPRAP ORO

BEDDING AND GAlION ST6NE 103/78.6018
COARSE AND FINE AGGREGATE

12-AND I INCH RIPRAP ORD

BEDDING AND GAlION ST6NE 103/76.6158
COARSE AND FINE AGGREGATE

12 AND 18 INCH RIPRAP ORD
BEDDING AND GADION ST6NE 103/76.6161
COARSE AND FINE AGGREGATE

12 AND 18 INCH RIPRAP ORD DO.OMITE-0
BEDDING AND GAlION ST6NE 103/75.6281 FRAMENTS
COARSE AND FINE AGGREGATE SEAMS, ALONG

CALC I TE-HEA

12 AND 18 INCH RIPRAP ORD DOLOMITE - 6
BEDDING AND GAION ST6NE S03/75.62BB SANDY LIMES
COARSE AND FINE AGGREGATE

12 AND 18 INCH RIPRAP 0 DOLOMITE -
BEDDING AND GAliON ST6NE SUGARY TE
COARSE AND FINE AGGREGATE

*1



SUMMARY SHEET FOR LABORATORY

TEST RESULI
S0..- -

PETROGRAPHIC ANALYSIS SPGRAV. ABS. MgSO 4  L.A.A. FaEF

DOLOMITE HARD, VERY FINE-1RAINED, DENSE IRREGULAR FRACTURE, DARK YEL- 2.61 2.01%
C LOWISH BROW WITH VERY LIGHT TAN BLOTCNES.

LIMESTONE - 6%, SANDY DOLOMITIC LIMESTONE - 8%, DOLOMITIC LIMESTONE - 66%, 2.50 S82%S% 21%
C CARBONACEOUS SHALE - 1%.

DOLOMITE - 61%, LIMESTONE - 19% 2.62 2.7i% 8% 26% 10%

i DOLOMITIC LIMESTONE - HAND, MEDIUM-GRAINED SUGARY-TEXTURED DENSE TO 2.61 1.78%
SLIGNTLY POROUS, ABSORBENT, SUB-BLOCKY FRAlTUIRE, MODERATE BkOxNIS BRAY.

DOLOMITIC LIMESTONE - HARD FINE-GRAINED SUB-LITOGRAPHIC TEXTURE, FINE- 2.75 O.66%
SIZED DOLITES, SUB-CONCHOIAL FRACTURE, PALE YELLOWISH BROWN.

2.5 sq S. 68%
is

2.55 8.7%
815l

2.8-2.641.64.0%

DOLOMITE - GRAYISH FINE-GRAINED WITH MEDIUM SIZED CALCAREOUS FOSSIL 2.27-2.71 0.-4.1%
1281 FRAGMENTS SCATTEREb THROUGH THE MATRIX NUMEROUS BRANCINll STYLOLITIC

SEAMS, ALONG WHICH SAND IS CONCENTRATEi6, BEDDING: THIN TO MEDIUM.
CALCITE-HEALED FRACTURES.

DOLOMITE - 611%, CALCAREOUS SANDY DOLOMITE - 21 ISHALY DOLOMITE - 10%, 2.118-2.60 4 .5-. 18.B,_80.;3 A' 41
.4281 SANDY LIMESTONE - 1%, LITHOGRAPHIC LIMESTONE - I%, CHERT - 2% 14, To 1

RESP.

DOLOMITE - MASSIVE UNIFORM, MODERATELY HARD VERY FINELY CRYSTALLINE, 2.28-T.76 3-.4.
.68311 SUGARY TEXTURED, MODERATELY POROUS, FOSSILIFEROUS, LIGHT BROWN

J



TESTING

T L.W. PART SO. PART CLAY LUMPS WET-DRY(80 CYCLES) FREEZE-THAW(35CYCLES)

NO EFFECT NO EFFECT

NONE NONE NONE F.m. TESTED ol

TESTED FOR COARSE AGO

NO EFFECT

NO EFFECT TESTED FOR RIPRAP AN
ABS-2.7 1%)

I I/2' MINUS

2' MINUS

EFFECTS NEGLIGIBLE, WT. MOSTLY SURFACE PALLING SOME 1$ SAMPLES TESTED;;
LOSS 0.00-1.37% FRACTURING 0.46-4.23% AV.VT.LOSS

" SEPARATION OF PME-EXISTING O EFFECT TO SEVERE DISNTEORA- I SAMPLES TESTE,I FRACTURES. TION

SEPARATION OF PRE-EXISTING FRAC-
TURES.

S1 LEDGEROCK SAPLIM
TION.

BIG CREEl

S
LABOR

U S. ARI
TO ACQ

} _IPHASE f1,



i ,REM AR KS

DRY(80 CYCLES) FREEZE-THAW(35CYCLES)

l0 EFFECT

F.. 2.72, TOSTMD Fl FIlE AGWEIATE PO COiCRIETE

TESTED FR COAISE AIGIREATE P6 CUC MTI.

NO EFFECT

CT O TETED FOR IPRA ND LARGER STUE (sAmP. s3-3. W-2.57.jA3-2.7 1%) ___

I i/2' MINUS

20 MINUS

GL 6I SLE, VT. MOSTLY SRFACE S PALLIN SOME IS S MPLES TESTED F M '"S ItrTIl u C1I IlEY S' I qUAW f

.00-1.37% FRACTURING 0.-4.23% AV.WT. ,SS

OTIGiF PFIE-EXISTING NO EFFECT TO SEVERE DI$INTEGRA- I S MPLE TESTED, UUIT3 7,1,1, 15,17 ARE SUITABLE Im IIPUAP
S. TIS

EPA ATION OF PRE-EXISTING FRAC-
'RES.

31 LEDOEROCK SAMPLES TESTED FOR SPECIFIC &RAVITY AND ASOIP-
TION.

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

SUMMARY SHEET
LABORATORY TEST RESULTS

U S ARMY ENGINEER 1STIsRC "
, BUFALO

T ACCOMPANY GENERAL DESiGN MEMO

:'ASE Z , APPEND)X A, DATED FEBRARY 1979

PL ATE A30

- _ 4



SOURCE FORMATION PROPOSED USE LAB.

WGNER QUARRE COLUMBUS LIMESTONE COARSE AND FINE AGGREGATEQUARRY AT SANDUSKY, OH .
IOR0
1103/72.

COARSE AND FINE AGGREGATE 'ONO

101/7.

COARSE AND FINE AGGREGATE ORD
.10I1176

WOODVILLE LIME AND CHEMICAL CO. NIAGARAN DOLOMITE COARSE AND FINE AGGREGATE !ORD
QUARRY AT WOODVILLE, OH 12 AND IS INCH RIPRAP, 101/71

BEDDING AND GAlION STONE

.. .. "--CARSE AND FINE AGGREGAfE ,OD1

12 AND ,8 INCH RIPRAP 1D01/71
BEDDING AND GABION STNE 1

COARSE AND FINE AGGREGATE RD
12 AND IS INCH RIPRAP_ /
BEDDING AND GAlON STONE

S --. -~ - ------

/1 _ _ _ _



SUMMARY SHEET FOR LABORATOR

TEST RESU
NO

PETROGRAPHIC ANALYSIS SPGRAV ABS. MgSO4  L.A.A. FI

DOLOMITI C LIMESTONE - 82.5%, FOSSILIFEROUS LIMESTONE - 6%, CHENT - 1%, 2.70 0.7% 1.%1 24.5% 2%8 0 c S H A L E - . .1

DOLOMITIC LIMESTONE - 91%, LIMESTONE - 9%, CARBONACEOUS SHALE - TRACE, 2.63 1.82% D% 12%
.GOC CALCITE - TRACE

LIMESTONE - 5r Ii--,,-DLONITIC LIMESTONE- 24%, FOSSILIFEROUS LIMESTONE -18%, 2.69 0.11 i20 1
.606C ARGILLACEOUS LIMESTONE - 5%.

DOLOMITIC LiMESTONE - HARD FINE-4RAINED, SLIGHTLY FOSSILIFEROUS, DENSE, 2.72 .0.22%
IRREGULAR TO :JS-6LOCKY FRACTURE, MODERAtE IRCUISH BRAY.

...... LIMESTONE - HARD, MEDIUM-GRAINED, EVEN-TEXTURED, DEN SLIGHTLY OOL I- 0.u
TIC, BLOCKY FRACTURE, MEDIUM-GRAY.

LIMESTONE - 29%, DOLOMIT:C LIMESTONE -10%, FOSSILIFEROUS DOLOMITIC LIME- 2.68 1.37% 1.16% 24.7% 5%
.05C STONE - 27%, LIMESTONE - 4%.

LIMESTONE - ARGILLACEOUS LIGHT GRAY MODERATELY HARD, DENSE, FOSSILIFE- 2.66 1.60% 0.44% 3
.3028 ROUS - '10%, CALCAREOUS D6LOMITE - 14, SHIALY DOLOMITE - 39%, CHERT - 1%,

ARGILLACEOUS CALCAREOUS DOLOMITE - 4%.

L6b"M GUX MOERTELY 0,. 2.68" 1.45 28.6% [A
DOLOMITE -. 16$[, SLlGNTLY ARGiLL.ACEU3 CALCAREOUS DOWIM1TE - 31476, DLTTEL

SHALY CALCAREOUS DOLOMITE - 19%, ARGILLACEOUS CALCAREOUS DOLOMITE - 2%,
WEATHERED FRAGS. CHERT - TRACE.

DOLOMITE - MODERATELY HARD, FINE GRAINED MACROIOUS VUGGY OLIVE GRAY IS - _2.55 1.S

1.320C LIGHT MEDIUM GRAY TO YELLOWISH GRAY; OCCASIONALLY IRO STAINED.

DOLOMITE - HARD, MEDIUM GRAINED, DENSE, POROUS, LIGHT GRAY TO LI B i 2.66 1 1 . 24.9% X
1.12C

1.312 DOLOMITE - MODERATELY HARD, FIRE GRAINED, POROUS TO YUGGY. 2.70 1.91% 24%1
K I__ _~



TESTING

TIL.W PART SO. PART CLAY LUMPS WET-DRY(80 CYCLES) FREEZE-THAW(35CYCLES)
#oE CUSMEP STONE. s/I4 1

ORiE SAMPLE TESTED FO FIg

TESTED FOR COARSE AS@

NO EFFECT

NO EFFECT This QUARRY RELUCTANT

TEST PERFOED ON IV I

OHIO #4 COARSE CON

OHIO 457 COARSE CONC

- NO EFFECT $110EFFECT SAMPLES CONTAINED
FRACTURES WERE NOT

I !CYCLES.

TESTED FOR FINE A
FW-S.Os)

,TESTED FOR FINE A

TESTED FOR COARSE
FILTER MATERIAL,

- .- -

8 IG CRE

LAB
US A
TO A

)_ _PHASE Zr

... . ... .. .. ... ' ..... 1 i m -
f

. .. " : ' " -;'- --'.- '-' " - - -- " -,. ,



____ ____ ____ ___ ____ ____ ___REM ARKS

WET-DRY(80 CYCLES) FREEZE- THAW(35 CYCLES)
CRUSHED STONE. Sill' TO 1 1/2'. TESTED FOR CONCRETE AGGREGATE

SAMPLE TESTED FOR FINE AGGREGATE FOR CONCRETE; FM-2. 90

TESTED FOR COARSE AGGREGATE FOR CONCRETE.

NO0 EFFECT

NO EFFECT THIS QUARRY RELUCTANT TO PRODUCE GRADED RIPRAP.

TEST PERFORMED ON 41" TO 3/4w'.

OHIO %14 COARSE CONCRETE AGGREGATE

'___ OHIO 157 COARSE CONCRETE AGGREGATE.- ____ ____-

NO EFFECT iNO EFFECT iS- ANPLES CONTAINED SOME BLASTING FRACTURES. APPARENTL THESE
FRACTURES WERE NOT EFFECTED BY THE FREEZE THAW, WET-DRY
CYCLES.

TESTED FOR FINE AGGREGATES FOR CONCcRET-ETmANuFACTURED' SAND -
* IM-3.03)

TESTED FOR FINE AGGREGATE FOR CONCRETE (MANFACTURED SAND
1FM-S. SO)

TESTED FOR COARSE AGGREGATE FOR CONCRETE. GRANULAR SACKFIL,
FILTER MATERIAL, BASE COURSE AND BEDDING.

[BIG CREEK FLOOD CONTROL PROJECTK: ___CLEVELAND, OHIO

SUMMARY SHEET
~ LABORATORY TEST RESULTS

USARMY ENGINEER DISTRICT, BUFFALO

I TO ACCOMPANY GENERAL DESIGN MEMO
PHiASE IH , APPENDIX A, DATED: FEBRUARY 1979

PLATE A31
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TEST DATA SUMMARY
BIG CREEK F'C.P. METRO PARKS, BORROW AREA, BEREA, OHIO

SHEAR OATA PERMEkBILT- CONSO

A I-. -N -F s' TYPET SPE I E l- TS
Icu ~S F TES SPECMNL S T T/SOFTiT.'SO Fl TiSC)Filut[GRE6S a FT#Mily /NF T

. . .. - ....- --- - --- ------ l _ --_, -

-- - ----------. ' - -

I I-i

.... _..C UNI NE C E - .. .. I DA
....._____ _ ___ ____.. . . ..7 -

- - -, 1... . . h -. . - -
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-U- - 4---_ UNOFNDCMRESO _OSOLIAE .,



SHEET OF

METRO PARKS, BORROW AREA, BEREA, OHIO

SHEAR OATA PERME r.B y. CONSOL I DATION O ATA

S1  TYPE SPECIME~N SUL TEST K 02! C nRMARKS
TEST NC-,i S T/SO FT T SQ F: .TiSn F1 AGRESS a FTiMIN. T/SC "Tts FT "

_ -

-. - - - - -- . .. - ..__
-- 4 -----4----+--_- -

- -- .......... ---- -- - " -.-- -.- .....

-UINE I , I R

... 2.P... ...... A

[ 1 j .....r--
--. 4__ - ....- t : "t -- -+ - - _ _
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T RIXA CMRESO DSV- - DIETSERS OSDTI RIE

U 1 i7- UNCNFr E -OPRSSO - UNOSLTUOAND R OSLDTDUDA~
PLAT1A.
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PARKING -C7

APPROXIMATE LOCATION ACCESS ROAD

RNGER STAT ON

oLOW WATER CIRCSSING

ZQ4 ~ 2
APPROXIMATE 7-

- ~ LIMITS OF BORROW AREA '8 gjD79-B 40
-7 D79-2

0 9

D9-jo - -

179-

-99

LI

L __ _ _ _ _ _
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80 BORROW

LOCATION

oN R' 0TO

LOCALITY MAP

StA l CfM,.E
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A PPP2CSIM E AOCA'CON AC'CESS 8C'

079-8

9079 29

A A

4-41-1-Y sSOf 60*MOW AlRfA

N" 40.DO, 0 \

F B;G CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

LOCATION OF
SUBSURFACE EXPLORATIONS

METROPARK BORROW AREA NO. I
- 4 ARMY ENGINEER OSTRICT. BUFFALO

(-2 ,CMf,4NY GENERAL- DIESIGN MEMO PHASE IL,
- APP L ND E A, DATED FEBRUARY 1979

__________ .A.22. ~. -LOCATION. OF .
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BIG CREEK FLOOD CONTROL PROJECT
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APPENDIX A, DATED FEBRUARY 1979
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Bl2 CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

PHASE II
GENERAL DESIGN MEMORANDUM

APPENDIX A

SOILS. GEOLOGY, AND CONSTRUCTION MATERIALS

FEBRUARY 1979

SUBAPPENDIX Al

LOGS OF DRILL HOLES AND AUGER BORINGS

CONTENTS

Description Pace

Logs of Drill Holes

DC-78-1 ....................... ...... Al-1
DC-78-2 .......................... Al-3
DC-78-3 .......................... Al-5
DC-78-4 .......................... Al-9
DC-78-5 .......................... AI-12
DC-78-6 .......................... AI-14
DC-78-7 ......................... ... Al-17
DC-78-8 .......................... Al-20
DC-78-9 ............................. Al-21
DC-78-10 ......................... Ai-24
DC-78-11 ......................... Al-28
DC-78-12 ......................... Al-32
D -78-13 ...................... ..... Al-36
DC-78-14 .................... ...... Al-40
DC-78-15 ......................... At-42
DC-78-16 .............. ........ Al-44
DC-78-17 ........................... Al-46
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BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

PHASE II
GENERAL DESIGN MEMORANDUM

APPENDIX A

SOILS. GEOLOGY. AND CONSTRUCTION- MATERIALS

FE13RUARY 1979

SUBAPPENDIX AZ

LABORATORY AND FIELD TEST DATA

CONTENTS

De scription Pace

Gradation Curves........................ AZ-i
Consolidation Tests........................ .. A2-32
Unconfined Compression Tests (controlled strain) . . . AZ-44
Standard Compaction Tests................... .. A2-50
Summary of Natural Moisture Content ........... A2-54
Triaxial Tests - Consolidated Undrained ...... A2-56
Triaxial Tests - Unconsolidated Undrained........... A2 -71
Direct Shear Tests ................... *. A2-81
F'ield Permeabilty Tests ................ A2-86
Hydraulic Pressure Tests *................. A2-91
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Sheet 1 of 2

UNCONFINED COMPRESSION TEST REPORT

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

Boring No.: U-78-5A Type of Sample: Undisturbed

Sample No.: Shelby Tube #1 Specimen Size: 2.8" dia. by

Depth: 2.0' - 4.0' 5.6" high

unified Soil
Classification: ML

TEST DATA

Type of Test: Unconfined Compression (controlled Strain)

Specimen Number 1

Wet Density - p.c.f. 113.7

Dry Density - p.c.f. 85.9

moisture Content - % 32.4

Saturation - % 93.5

Compressive Strength - t.s.f. 0.283

Strain at Failure - % 8.93

Type of Failure Bulging

Note:

The strain rate was 0.02" per minute.

September, 1978 F. T. Kitlilnski & Associates, Inc.
Harrisburg, Pennsylvania

A2-44
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UNCONFINED COMPRESSION TEST REPORT

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

Boring No.: U-78-5A
Sample No.: Shelby Tube #1
Depth: 2.0' - 4.01

0.3

0.2

0.

0

0 5 10 15

Axial Strain %

Failure Sketch

September. 1978 F. T. Kitlinski & Associates, Inc.
. Harrisburg, Pennsylvania

A2 -45
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UNCONFINED COMPRESSION TEST REPORT

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

Boring No.: U-78-6A Type of Sample: Undisturbed
Sample No.: Shelby Tube #1 Specimen Size: 2,8" dia. by
Depth: 3.0 - 4.0' 5.6" high

unified Soil
Classification: CL

TEST DATA

Type of Test: Unconfined Compression (Controlled Strain)

Specimen Number 1

Wet Density - p.c.f. 120.7

Dry Density - p.c.f. 99.4

Moisture Content - % 21.4

Saturation - % 83.9

Compressive Strength - t.s.f. 0.546

Strain at Failure - % 4.46

Type of Failure High-Angle Shear

Note:

The strain rate was 0.02" per minute.

September, 1978 F. T. Kitlinski & Associates, Inc.
Harrisburg, Pennsylvania

A2-44
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UNCONFINED COM4PRESSION TEST REPORT

BIG CREEK FLOOD CONTROL PROJECT

CLEVELAND, OHIO

Boring No.: U-78-6A
Sample No.: Shelby Tube #1
Depth: 3.01 4.0'

0.6

0.44

4

w0.4

0

U 

0

A2-4
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UNCONFINED COMPRESSION TEST REPORT

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

Boring No.: U-78-20A Type of Sample: Undisturbed
Sample No.: Shelby Tube #1 Specimen Size: 2.8" dia. by
Depth: 4.01 - 5.01 5.6" high

Unified Soil
Classification: CL

TEST DATA

Type of Test: Unconfined Compression (Controlled Strain)

Specimen Number I

Wet Density - p.c.f. 124.2

Dry Density - p.c.f. 102.6

Moisture Content - % 21.1

Saturation - % 88.0

Compressive Strength - t.s.f. 0.436

Strain at Failure - % 10.18

Type of Failure Bulging

The strain rate was 0.02" per minute.

September, 1978 F. T. Kitlinaki 4 Associates. Inc.
Harrisburg, Pennsylvania

A2-48
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UNCONFINED COMPRESSION TEST REPORT

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

Boring No.: U-78-20A
Sample No.: Shelby Tube #1
Depth: 4.0 - 5.0'

0.6
4

0.4

V)

' 0.2

E0

0

0 5 10 15

Axial Strain -

Failure Sketch

September, 1978 F. T. Kitlinski & Associates, Inc.
Harrisburg, Pennsylvania

A2-49



BIG CRZZK FLOOD CONTROL PROJECT

CiZVE.AND 0310

SAUARD COKIAC?!03 TMS IMPORT

boring mos.: A-71S-1 & A-78-2
Sample go. I Cmpoite
Depth: - - -

unif ied sail
Classifications CL

116

114

-.4

S110

108'

L0 12 14 16 is 20

moisture content -%

maximsm Dry Densit'y: 13.5.6 p.c.f.
Optimum Moisture content 1 14.9 %

September. 1978 F. T-Uztuinski & Associates. Inc.
Harrisburg. Pennsylvanlia

A2- So



BIG CREEK FLO)OD CONTP.L PROJECT
CLEVELAND. OHIO

STANDARD COMPACTION 1TST REPORT

Bori.ng No.: A-78-3
Sam~ple No.- Co site
Depth: 1.5' 7.51
Unifi.ed Soil
Classification: CL

117

115

>.113

4)

1091
810 12 14 16 i8

Moisture Content -%

MaximAi Dry Densityt 149.4D p.c. f.
Optimum Moisture Content: 11.9 %

Septemuber, 1978 1. T. Kitlinaki & Associates, Inc.
Haxrisburg, Pennsylvaniia
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BIG CRlKI FLOOD CONTIOL PROJECT

CLEX VEAD. OHIO

STANDARD COMPACTION TEST REPORT

Boring BOs.: DC-78-4, 6, 9 & 21
Sample go..: Composite
Depths - - -
Unified Soil
Classification: CL

115

o.110

105

100
10 12 14 16 1* 20

noisture content -%

iMsaK4mm 4 e , ------- 24.3 p.e.f.
Optaum Moisture Coatent: 15.5 %

September. 1978 F. T. Kitlinaki & Associates. Inc.
Harrisburg, Pennsylvania
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BIG CREEK FLOOD CONITROL PROJECT

CLEVELAND, 0OHI0

STANflAR CONPACTIOE MST IMPORT

Boring Nos..- DC-78-3, 18 &20
Sample No., Composite
Depth.
Unified Soil
Classification- CL

110
0.

9 11 13 15 17 19

moisture content %

Maxiiws ory De .t-- - IS7 -P .-e E.
optmm Moisture Content: 1.3.7 %

September. 1979 F. T. Kitlisiski &Associates, Inc.
Harrisburg, Pennsylvania
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910 CREEK FLOOD COntrOL PROJECT
CLEVELIND, OHIO

SUMMARY OF NATURAL 14DZSTURE CONTENT
DETEMIMNATIONS FOR

LABORATORY TEST ORDER gO. 3

Natural Moisture
Boring No. sample NO. 2 . Content (%)

A-78-1 2 1.5' - 3.0' 21.1
A-78-1 3 3.0' - 5.0' 24.3
A-78-2 4 5.0' - 7.0' 18.6
A-78-3 2 1.5' - 3.0' 15.1
A-78-3 3 3.0' - 5.0' 20.9
A-78-3 4 5.0' - 7.5' 14.2

D-78-13 2 -1.5' - 3.0' 17.1
D-78-13 12 16.5' - 18.0' 31.3
D-78-13 21 30.0' - 31.5' 27.4

DC-78-4 3 3.0' - 4.5' 19.0
DC-78-4 4 4.5' - 6.0' 18.1
DC-78-4 5 6.0' - 7.51 19.6
DC-78-4 6 7.5' - 9.0' 17.4

DC-78-6 3 3.0' - 4.5' 20.5
DC-78-6 4 4.5e - 6.0' 20.5
DC-78-6 5 6.0' - 7.5' 16.5
DC-78-6 6 7.5' - 9.0' 14.7
DC-78-6 7 9.0' - 10.5' 13.3

DC-78-9 3 3.0' - 4.5' 25.9

DC-78-21 2 1.5' - 3.0' 25.1
DC-78-21 3 3.0' - 4.5' 26.6

DC-78-3 6 7.5' - 9.0' 26.6
DC-78-3 7 9.0' - 10.5' 17.2
DC-78-3 9 12.0' - 13.5' 21.7
DC-78-3 11 15.0' - 16.5' 22.7

DC-78-18 4 4.5' - 6.0' 36.8
DC-78-18 5 6.0' - 7.5' 33.2

September, 1978 F. T. Kitlinaki & Associates, Inc.
Earrtsbu'rq. Pennsylvania
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Natural Moisture
Boring No. Sample No. Depth Content [%)

DC-78-20 3 3.0' - 4.5' 18.3
DC-78-20 4 4.5l - 6.0' 25.5
DC-78-20 6 7.5' - 9.0' 24.9
DC-78-20 7 9.0' - 10.5' 21.5
DC-78-20 8 10.5' - 12.0' 24.0
DC-78-20 9 12.0' - 13.5' 23.9

DCU-78-24 Shelby Tube 3.0' - 5.06 22.4
#1

DC-78-2 4 4.5' - 6.0' 22.8

DC-78-5 3 3.0' - 4.5' 19.2
DC-78-5 5 6.0' - 7.5' 19.0
DC-78-5 6 7.5' - 9.0' 15.0

DC-78-7 2 1.5' - 3.0' 20.3
DC-78-7 4 4.5' - 6.0' 22.3
DC-78-7 6 7.5' - 9.0' 20.3
DC-78-7 9 12.0' - 13.5' 24.8

September, 1978 F. T. Kitlinski & Associates, Znc.
Harrisburg, Pennsylvania

-2-
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Sheet 1 of 3

TRIAXIAL COMPRESSION TEST REPORT

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

Boring Nos.: A-78-1 & A-78-2 Type of SampLe: Remolded
Sample No.: Composite Specimen Size: 2.8" dia. by
Depth: 5.6' high

Unified Soil
Classification: CL

TEST DATA

Type of Test: Consolidated - Undrained (Controlled Strain)

Specimen Number 1 2 3

Cell Pressure - t.s.f. 1.00 2.00 4.00

Initial Dry Density - p.c.f. 106.4 105.7 106.2

Initial Moisture Content - % 18.7 18.1 18.9

Initial Saturation - % 85.5 81.3 85.9

Final Dry Density - p.c.f. 106.7 106.4 107.4

Final Moisture Content - % 19.8 20.6 20.4

Final Saturation - % 91.2 94.1 95.6

Principal Stresses at Failure

Total Major - t.s.f. 3.806 5.145 7.403

Total Minor - t.s.f. 1.000 2.000 4.000

Strain At Failure - % 15.0 15.0 15.0

Type of Failure Bulging Bulging Bulging

Notes: 1. The strain rate was 0.02" per minute.

2. The specimen failure was assumed to coincide with the
peak deviator stress or, in a situation where there is
no peak deviator stress, to coincide with the deviator
stress at 15% axial strain.

September, 1978 F. T. Kitlinski & Associates, Inc.
Harrisburg, Pennsylvania
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TRIAXIAL COMPRESSION TEST REPORT

BIG CREEK FLOOD CONTROL PROJECT

4&aVmLAMD, 4M=

Consolidated - Undrained
3 Test (Controlled Strain)

Boring Nos.: A-78-1 &
A-78-2

2 Sample No.: Composite
2

Depth: - - -

0

0 5 10 15

Axial Strain - %

*TotaZ Stress Envelope

0 0=5.10
41 2 = 1.19 t.s.f.

0
w

B

IV 0 2 4 6 8S

Normal Stress - t.a.f.

September, 1978 F. T. Kitlinaki & Associates, Inc.
Harrisburg. Pennsylvania
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TRIAXIAL COMPRESSION TEST REPORT

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

RESULTS OF FALLING-HEAD PERMEABILITY
TESTS PERFORMED ON TRIAXIAL SPECIMENS

Boring Nos.: A-78-1 & A-78-2 Type of Sample: Remolded
Sample No.: Composite Specimen Size: 2.8" dia. by
Depth: - - - 5.6" high

Unified Soil
Classification: CL

Cell Presaure* Coefficient of Permeability,

Specimen No. (t.s.f.) k20, at 200 C. (cm/sec)

1 1.0 6.09 x 10-8

2 2.0 5.68 x 10-8

3 4.0 2.97 x 10-8

* The falling-head permeability tests were performed after the
specimens had been allowed to fully consolidate under the
applied cell pressure.

September, 1978 F. T. Kitlinaki & Associates, Inc.
Harrisburg, Pennsylvania
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TRIAXIAL COMPRESSION TEST REPORT

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

Boring No.: A-78-3 Type of Sample: Remolded
Sample No.: composite Specimen Size: 2.8" dia. by
Depth: --- 5.6" high

Unified Soil

classification: CL

TEST DATA

Type of Test: Consolidated - Undrained (Controlled Strain)

Specimen Number 1 2 3

Cell Pressure - t.s.f. 1.00 2.00 4.00

Initial Dry Density - p.c.f. 111.1 110.5 110.9

Initial Moisture Content - % 16.8 16.6 16.1

Initial Saturation -% 88.5 86.0 84.3

Final Dry Density - p.c.f. 112.1 110.8 111.9

Final Moisture Content - % 22.9 24.4 22.7

Final Saturation - % 100 100 100

Principal Stresses at Failure

Total Major - t.s.f. 2.513 4.846 9.334

Total Minor - t.s.f. 1.000 2.000 4.000

Strain at Failure - % 15.0 15.0 15.0

Type of Failure Bulging Bulging Bulging and
High-Angle
Shear

Notes: 1. The strain rate was 0.02" per minute.

2. The specimen failure was assumed to coincide with
the peak deviator stress or, in a situation where
there in no peak deviator stress, to coincide with
the deviator stress at 15% axial strain.

September, 1978 F. T. Kitlinski & Associates, Inc.
Harrisburg, Pennsylvania
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TRIAXIAL COMPRESSION TEST REPORT

DIG CREEK FLOOD CONTROL PROJECT
CLLVELAkND, CIO

6 Consolidated - Undrained
Test (Controlled Strain)

Boring No.: A-78-3

Sample No.: Composite
4

S2
0

0
0 5 10 15

Axial Strain -

.4 Total S tream Envelope

.2

0

'j,
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TRIAMIAL COMPRESSION TEST REPORT

BIG CREEK FWOD CONTROL PROJECT

CLEVELAND. 01"0

RESULTS OF FAIING-MEAD pRbMABILITY

TESTS PERFORMED ON TRIAXIAL 
SPEC214ENS

Boring No.: A-78-
3  Type of sample: Remolded

Sample No.: composite Specimen size: 2.8 dia. by

Dpth No - 5.6" high

Unified Soil
Classification: CL

Cell pressure* coefficient of Permeability,

S )ecimnl o. (t.s.f.) k20. at 200 C. (cm/6ec)

1.0 2.51 X 10
-8

2 2.0 
5.27 x 10-

8

3 
4.0 

4.89 x 10
-8

* The falling-head permeability 
tests were performed after 

the

specimens had been allowed 
to fully consolidate under 

the

applied cell pressure.

September, 1978 
F. T. Kitlinski & AssOciates, 

Inc.

Harrisburg, pennsylvania
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TRIAXIAL COMPRESSION TEST REPORT

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

Boring Nos.: DC-78-4, 6, 9 & 21 Type of Sample: Remolded
Sample No.: Composite Specimen Size: 2.8" dia. by
Depth: - - 5.6" high

Unified Soil

Classification: CL

TEST DATA

Type of Test: Consolidated - Undrained (Controlled Strain)

Specimen Number 1 2 3

Cell Pressure - t.s.f. 1.00 2.00 4.00

Initial Dry Density - p.c.f. 100.3 100.9 99.9

Initial Moisture Content - % 21.9 20.2 21.9

Initial Saturation -% 89.0 83.3 88.1

Final Dry Density - p.c.f. 100.0 101.3 100.6

Final Moisture Content - % 23.8 23.7 25.3

Final Saturation - % 95.9 98.7 100

Principal Stresses at Failure

Total Major - t.s.f. 2.652 4.408 7.762

Total Minor - t.s.f. 1.000 2.000 4.000

Strain at Failure - % 15.0 14.3 15.0

Type of Failure Bulging Bulging and Bulging and
High-Angle High-Angle
Shear Shear

Notes: 1. The strain rate was 0.02" per minute.

2. The specimen failure was assumed to coincide with
the peak deviator stress or, in a situation where
there is no peak deviator stress, to coincide with
the deviator stress at 15% axial strain.

September. 1978 F. T. Kitlinski & Associates, Inc.
Harrisburg, Pennsylvania
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TRIAXIAL COM(PRESS ION TEST REPORT

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, 0910

consolidated - Undrained
Teat (Controlled Strain)

33
Boring Nos.: DC-78-4, 6,

9, & 21

Sample No.: Composite

0

0 5 10 15

Axial Strain -%

Total Stress Envelope

0:14.80

2 0.39 t.s.f.

0

u~ 0 2 4 6 8

Normal Stress -t.s.f.

September. 1978 F. T. Kitlinski & Associates, Inc.
Harrisburg, Pennsylvania
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TRIAXIAL COMPRESSION TEST REPORT

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

RESULTS OF FALLING-HEAD PERMEABILITY
TESTS PERFORMED ON TRIAXIAL SPECIMENS

Boring Nos.: DC-78-4, 6, 9 & 21 Type of Sample: Remolded

Sample No.: composite Specimen Size: 2.8" dia. by

Depth: - - - 5.6" high

unified Soil
Classification: CL

Cell Pressure* Coefficient of Permeability,

Specimen No. (t.s.f.) k20, at 200 C. (cm/sec)

1 1.0 4.10 x 10 - 8

2 2.0 7.69 x 10-
8

3 4.0 4.60 x 10-6

The falling-head permeability tests were performed after the

specimens had been allowed to fully consolidate under the

applied cell pressure.

September. 1978 F. T. Kitlifiski & Associates, Inc.
Harrisburg, Pennsylvania
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TRIAXIAL COMPRESSION TEST REPORT

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

Boring Nos.: DC-78-3, 18 & 20 Type of Sample: Remolded
Sample No. Composite Specimen Size: 2.8" dia. by
Depth: - - - 5.6" high

Unified Soil
Classification: CL

TEST DATA

Type of Test: Consolidated - Undrained (Controlled Strain)

Specimen Number 1 2 3

Cell Pressure - t.s.f. 1.00 2.00 4.00

Initial Dry Density - p.c.f. 102.4 103.6 102.4

Initial Moisture Content - % 20.4 19.0 20.9

Initial Saturation -% 86.4 82.9 88.5

Final Dry Density - p.c.f. 102.8 103.3 103.0

Final Moisture Content - Y 28.2 23.7 26.0

Final Saturation - % 100 100 100

Principal Stresses at Failure

Total Major - t.s.f. 3.189 4.528 7.523

Total Minor - t.s.f. 1.000 2.000 4.000

Strain at Failure - % 15.0 14.3 15.0

Type of Failur- Bulging Bulging Bulging

Notes: 1. The strain rate was 0.02" per minute.

2. The specimen failure was assumed to coincide with
the peak deviator stress or, in a situation where
there is no peak deviator stress, to coincide with
the deviator stress at 15% axial strain.

September, 1978 F. T. Kitlinski & Associates, Inc.
Harrisburg, Pennsylvania
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TRIAXIAL COMPRESSION TEST REPORT

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND. OHIO

3
2 Consolidated- Undrained

Test (Controlled Strain)

Boring Nos.: DC-78-3,
18 & 20

2
2 Sample No.: Composite

S

Depth: - - -

o 1

0

0 5 10 15

Axial Strain - '

S 4
S Total Stress Envelope

0 = 8.6o
c = 0.79 t.s.f.

U

5 2

0
0 2 4 6

Normal Stress- t.s.f.

September. 1978 F. T. Kitlinski & Associates, Inc.
Harrisburg, Pennsylvania
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TRIAXIAL COMPRESSION TEST 
REPORT

BIG CREEK FLOOD CONTROL PROJECT

CLEVELAND. 00IO

RESULTS OF FALLING-HEAD 
PERMEABILITY

TESTS PERFORED ON TRIAXIAL SPECIMENS

Boring Nos.: DC-78-
3 , 18 & 20 Type of Sample- Remolded

Sample No.: Composite Specimen siZe: 2.8" dia. by

Depth: - - -
5.6" high

Unified Soil
classification: CL

cell Pressure* Coefficient of permeability,

jpeime-. No. _i&- ..- 1 at 200 C. (gcM/e) --

1 
1.0 

1.23 x 10
- 8

2 
2.0 

2.31 x 10
-8

3 4.0 
2.17 x 10-

8

* The failing-head permeability 
tests were performed after 

the

specimens had been allowed 
to fully consolidate under 

the

applied cell pressure.

September, 1978 F. T. KitlinlSci & Associates, 
Inc.

Harrisburg, Pennsylvania

' A2 -6,7
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TRIAXIAL COMPRESSION T3ST REPORT

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

Boring Nos.: DC-78-2, 5 & 7 Type of Sample: Remolded
Sample No.: Composite Specimen Size: 2.8" dia. by
Depth: - - - 5.6" high

Unified Soil

Classification: CL

TEST DATA

Type of Test: Consolidated - Undrained (Controlled Strain)

SpecMen Number 1 2 3

Cell Pressure - t.s.f. 1.00 2.00 4.00

Initial Dry Density - p.c.f. 88.0 84.3 84.9

Initial Moisture Content - % 32.8 37.9 38.2

Initial Saturation - % 95.3 100 100

Final Dry Density - p.c.f. 88.9 84.9 85.2

Final Moisture Content - % 34.8 34.6 40.6

Final Saturation - % 100 93.5 100

Principal Stresses at Failure

Total Major - t.s.f. 1.180 2.634 5.366

Total Minor - t.s.f. 1.000 2.000 4.000

Strain at Failure - % 15.0 15.0 15.0

Type of Failure Bulging Bulging Bulging

Notes: 1. The strain rate was 0.02' per minute.

2. The specimen failure was assoved to coincide with the
peak deviator stress or, in a situation where there
is no peak deviator stress, to coincide with the
deviator stress at 15% axial strain.

September. 1978 F. T. Kitlinski & Associates, Inc.
Harrisburg, Pennsylvania

A2- 8
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TRIAXIAL COMPRESSION TEST REPORT

BIG CREEK FLOOD CO )PROL PROJECT

1.5

3 Consolidated - Undrained
Test (Controlled Strain)

Boring No.: DC-78-2, 5
1.0 & 7

Sample No.: Composite

Depth: - - -

0.5

0

0 5 10 15

Axial Strain %

1b 2 Total Stress Envelope

0 8.06
c 0 t.s.f.

0 o

0 I2 345

Normal Stress -t.s.f.

September, 1978 P. T. Kitlinski & Associates, Inc.
Harrisburg, Pennsylvania
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TRIAXIAL COMPRESSION TEST REPORT

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

RESULTS OF FALLING-HEAD PERMEABILITY
TESTS PERFORMED ON TRIAXIAL SPECIMENS

Boring Nos.: DC-2, 5 & 7 Type of Sample: Remolded
Sample No.: Composite Specimen Size: 2.8" dia. by
Depth: - - - 5.6" high

Unified Soil
Classification: CL

Cell Pressure* Coefficient of Permeability,

Specimen No. (t.s.f.) k20, at 200 C. (cm/sec)

1 1.0 1.63 x 10 - 7

2 2.0 7.11 x 10-8

3 4.0 1.26 x 10 - 8

* The falling-head permeability tests were performed after the
specimens had been allowed to fully consolidate under the
applied cell pressure.

September, 1978 F. T. Kitlinski & Associates, Inc.
Harrisburg, Pennsylvania

A2- 70



Sheet 1 of 2

TRIAXIAL COMPRESSION TEST REPORT

BIG CREEKC FLOCO CONTROL PROJECT
CLEVELAND, CIO

Boring Nos.: A-78-1 & A-78-2 Type of Sample: Remolded
sample No.: Composite Specimen Size: 2.8" dia. by
Depth: - - - 5.6" high

Unified Soil
Classification: CL

TEST DATA

Type of Test: Unconsolidated - Undrained (Controlled Strain)

Specimen Number 1 2 3

Cell Pressure - t.s.f. 1.00 2.00 4.00

Initial Dry Density - p.c.f. 109.0 109.2 107.8

Initial Moisture Content - % 18.2 18.9 18.6

Initial Saturation - % 88.9 92.7 88.1

Final Dry Density - p.c.f. 110.0 110.3 108.6

Final Moisture Content - % 17.3 17.9 17.8

Final Saturation - % 86.7 90.4 86.0

Principal Stresses at Failure

Total Major - t.s.f. 3.149 4.249 6.189

Total Minor - t.s.f. 11000 2.000 4.000

Strain at Failure - % 15.0 15.0 15.0

Type of Failure Bulging Bulging Bulging

Notes: 1. The strain rate was 0.02" per minute.

2. The specimen failure was assumed to coincide with
the peak deviator stress or, in a situation where
there is no peak deviator stress, to coincide with
the deviator stress at 15% axial strain.

September, 1978 F. T. Kitlinski & Associates, Inc.
Harrisburg, Pennsylvania

A2- 71
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TRIAXIAL COMPRESSION TEST REPORT

BIG CREEK FMOOD CONR PROJECT
CLEVEIAND, OHIO

3

Unconsolidated - Undrained
2Test (Controlled Strain)

S 22 Boring Nos.: A-78-1 &

Li A-78-2

Sample No.: composite
0
-U 1 Depth:

S

05 0 15

Axial Strain - %

2 Total Stresas nvelope

c = 1.10 t.s.f.

i

01
0 1 2 3 4 5 6

Normal Stress - t.s.f.

September, 1978 F. T. Kitlinuki & Associates, Inc.
Harrisburg, Pennsylvania
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TRIAXIAL COMPRESSION TEST REPORT

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

Boring No.: A-78-3 Type of Sample: Remolded
Sample No.: Composite Specimen Size: 2.8" dia. by
Depth: - - - 5.6" high

Unified Soil
Classification: CL

TEST DATA

Type of Test: Unconsolidated - Undrained (Controlled Strain)

Specimen Number 1 2 3

Cell Pressure - t.s.f. 1.00 2.00 4.00

Initial Dry Density - p.c.f. 114.2 113.2 113.5

Initial Moisture Content - % 14.5 15.5 14.8

Initial Saturation -% 83.0 86.4 83.1

Final Dry Density - p.c.f. 113.3 114.5 113.8

Final Moisture Content - % 15.6 14.3 14.9

Final Saturation - % 87.1 82.5 84.4

Principal Stresses at Failure

Total Major - t.s.f. 2.950 5.662 8.160

Total Minor - t.s.f. 1.000 2.000 4.000

Strain at Failure - % 15.0 15.0 15.0

Type of Failure Bulging Bulging Bulging

Notes: 1. The strain rate was 0.02" per minute.

2. The specimen failure was assumed to coincide with
the peak deviator stress or, in a situation where
there is no peak deviator stress, to coincide with
the deviator stress at 15% axial strain.

September, 1978 F. T. Kitlineki & Associates. Inc.
Harrisburg, Pennsylvania

A2-73
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TRIAXIAL COMPRESSION TEST REPORT

BIG CREEK FLOM CENTROL PRJZCT
CLEVELAND, ONIO

Unconsolidated - Undrained
*Test (Controlled Strain)

4 ilering NO.: A-78-30

0Sample No.: Composite

Depth: - - -

0 2

'4

0

0

o $ 10 1-5
Axial Strain - %

Total Stres znvelope
N = 15.8"

c = 0.46 t.s.f.
* 2
4

.
U)

0 2 4 6 9

Normal Stress - t.a.f.

September. 1978 F. T. Kitlinski & Associates, Inc.
Warrisburg o Pennsylvania
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TRIAXIAL COMPRESSION TEST REPORT

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

Boring Nos.: DC-78-4, 6, 9 & 21 Type of Sample: Remolded
Sample No.: Composite Specimen Size: 2.8" dia. by
Depth: - - - 5.6" high

Unified Soil
Classification: CL

TEST DATA

Type of Test: Unconsolidated - Undrained (Controlled Strain)

Specimen Number 1 2 3

Cell Pressure - t.s.f. 1.00 2.00 4.00

Initial Dry Density - p.c.f. 101.7 100.8 100.3

Initial Moisture Content - % 21.7 22.3 22.4

Initial Saturation -% 91.3 91.7 91.0

Final Dry Density - p.c.f. 101.6 101.7 100.8

Final Moisture Content - 21.9 21.3 21.9

Final Saturation - 91.9 89.6 90.1

Principal Stresses at Failure

Total Major - t.s.f. 2.493 3.712 5.811

Total Minor - t.s.f. 1.000 2.000 4.000

Strain at Failure - % 15.0 15.0 15.0

Type of Failure Bulging Bulging Bulging

Notes: 1. The strain rate was 0.02" per minute.

2. The specimen failure was assumed to coincide with
the peak deviator stress or, in a situation where
there is no peak deviator stress, to coincide with
the deviator stress at 15% axial strain.

September, 1978 F. T. Kitlinski & Associates, Inc.
Harrisburg, Pennsylvania
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TRIAXIAL COMPRESSION TEST REPORT

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND. OHIO

3
Unconsolidated - Undrained

• Test (Controlled Strain)
"4

Boring Nos.: DC-78-4, 6,
3 9 & 21

Sample No.: Composite

-,4

41

0 
2

4)

0

0 5 10 15
Axial Strain - %

Total Stress Envelope
j 0 = 2.50

C - 0.67 t.S.f.

I

$4

0
0 1 2 3 4 5

Normal Stress - t.s.f.

September, 1978 r. T. Kitlinaki & Associates, Inc.
Harrisburg, Pewneylvania
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TRIAXIAL COMPRESSION TEST REPORT

BIG CREEK FLOOD CONTROL PROJECT
CLEVEIAND, CHIO

Boring Nos.: DC-78-3, 18 & 20 Type of Sample: Remolded
Sample No.: Composite Specimen Size: 2.8" dia. by
Depth: - - - 5.6" high

Unified Soil
Classification: CL

TEST DATA

Type of Test: Unconsolidated - Undrained (Controlled Strain)

Specimen Number 1 2 3

Cell Pressure - t.s.f. 1.00 2.00 4.00

Initial Dry Density - p.c.f. 100.2 102.4 103.9

Initial Moisture Content - 23.0 21.9 21.6

Initial Saturation - % 92.1 92.7 95.0

Final Dry Density - p.c.f. 101.6 102.5 104.3

Final Moisture Content - 1 21.5 21.9 21.4

Final Saturation - % 89.2 92.9 95.1

Principal Stresses at Failure

Total Major - t.s.f. 2.366 2.949 4.858

Total Minor - t.s.f. 1.000 2.000 4.000

Strain at Failure - % 15.0 15.0 15.0

Type of Failure Bulging Bulging Bulging

Notes: 1. The strain rate was 0.02" per minute.

2. The specimen failure was assumed to coincide with
the peak deviator stress or, in a situation where
there is no peak deviator stress, to coincide with
the deviator stress at 15% axial strain.

September, 1978 F. T. Kitlinski & Associates, Inc.
Harrisburg, Pennsylvania
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TRIAXIAL COMPRESSION TEST 
REPORT

BIG CREEK FWO CCbTROL PROJECT
CLEVELAND, OHIO

1.5
unconsolidated - Undrained

I Test (Controlled Strain)
"I

2 Boring Nos.: DC-78-3, 18
1.0& 20

Sample NO.: Composite

Depth: - - -

S0.5
0
Aj

0

0 5 10 15
Axial Strain - %

S 2

Total Stre s Envelope

I 0

a c = 0.48 t.s.f.
*4 1
4-,

U)

0 O.

0 1 2 34 5
Normal Stress - t.s.f.

September, 1978 F. T. Kitlinaki & Associates. Inc.
Harrisburg. Pennsylvania
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TRIAXIAL COMPRESSION TEST REPORT

BIG CREEK FLOOD CONTROL PROJECT
CLEVEZAND, OHIO

Boring Nos.: DC-78-2, 5 & 7 Type of Sample: Remolded
Sample No.: Composite Specimen Size: 2.8" dia. by
Depth: - - - 5.6" high

Unified Soil
Classification: CL

TEST DATA

Type of Test: Unconsolidated - Undrained (Controlled Strain)

Specimen Number 1 2 3

Cell Pressure - t.s.f. 1.00 2.00 4.00

Initial Dry Density - p.c.f. 88.9 86.8 87.8

Initial Moisture Content - % 31.4 35.2 33.0

Initial Saturation -% 93.2 99.5 95.4

Final Dry Density - p.c.f. 87.2 88.6 89.0

Final Moisture Content - % 34.1 32.5 31.4

Final Saturation - t 97.3 95.8 93.4

Principal Stresses at Failure

Total Major - t.s.f. 1.170 2.180 4.240

Total Minor - t.s.f. 1.000 2.000 4.000

Strain at Failure - 15.0 15.0 15.0

Type of Failure Bulging Bulging Bulging

Notes: 1. The strain rate was 0.02" per minute.

2. The specimen failure was assumed to coincide with
the peak deviator stress or, in a situation where
there is no peak deviator stress, to coincide with
the deviator stress at 15% axial strain.

September, 1978 F. T. Kitlinski & Associates, Inc.
Harrisburg, Pennsylvania

A2-79
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TRIAXIAL COMPRESSION TEST REPORT

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

0.3

Unconsolidated - Undrained
3 Test (Controlled Strain)

w

0.2 Boring Nos.: DC-78-2,
5 & 7

.4) Sample No.: Composite

Depth: - - -

o 0.1

B2

-4

0

0 S 10 15

Axial Strain - %

1 Total StEess Envelope

0=0
14 c = 0.09 t.s.f.

'.0 o 0rl" r '

0 1 2 3 4 5
Normal Stress - t.s.f.

September, 1978 P. T. Kitlinski & Associates. Inc.
Harrisburg, Pennsylvania
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SUMMARY OF

FIELD SOIL PERMEABILITY TEST RESULTS

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

Boring No. DC-78-17

Depth Applied Head Flow Coefficient of Per-
(f. ft. ) (qm- meability, k (cm/sec)

1.5 1.0 0 0

F. T. Kitlinski & AssOCiates, Inc.
Harrisburg, pennsylvania

. A2-86
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SUMMARY OF
FIELD SOIL PERMEABILITY TEST RESULTS

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

Boring No. DC-78-18

Depth Applied Head Flow Coefficient of Per-

(ft.) (ft.). (pm) meability, k (cm/sec)

1.5 1.5 0.000260 1.53 x 10 - 5

3.0 3.0 0.0000781 6.89 x lo
- 6

4.5 4.5 0.000573 1.12 x 10- 5

6.0 5.1 0.00729 1.26 x 10
-4

7.5 5.1 0.00964 1.67 x 10 - 4

9.0 5.1 0.00938 1.62 x 10 - 4

9.7 5.1 0.0191 3.30 x 10 - 4

F. T. Kitlinski & Associates, Inc.
Harrisburg, Pennsylvania
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SUMMARY OF

FIELD SOIL PERMEABILITY TEST RESULTS

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND, OHIO

Boring No. DC-78-19

Depth Applied Head Flow Coefficient of per-

(ft.) (ft.) *gp meability, k (cm/sec

0.0-3.0 0.5 0.01875 4.24 x 10
- 4 cm/sec

F. T. Kitlinski & Associates, Inc.
Harrisburg, pennsylvania
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SUMMARY OF
FIELD SOIL PERMEABILITY TEST RESULTS

BIG CREEK FLOOD CONTROL PROJECT
CLEVUAED, OHIO

Boring No. D-78-20

Depth Applied Head Flow Coefficient of Per-
(ft.) (ft.) (gpm) meability, k (cm/sec)

0.0 - 3.0 1.5 0.275 2.07 x 10 - 3

3.0 - 6.0 4.5 0.392 9.85 x 10 - 4

6.0 - 9.0 7.5 0.100 1.51 x 10 - 4

9.0 - 12.0 10.5 0.0229 2.47 x 10
- 5

12.0 - 15.0 12.0 Could Not Fill Hole

F. T. Kitlinski & Associates, Inc.
Harrisburg, Pennsylvania

AZ -89
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SUMMARY OF

FIELD SOIL PERMEABILITY TEST RESULTS

BIG CREEK FLOOD CONTROL PROJECT
CLEVELAND. OHIO

BorinlQ No. DC-7B- 2l

Depth Applied Head Flow Coefficient of Per-

0.0-3.0 1.25 0.01875 1.70 x 10 - 4

3.0-6.0 2.5 0.003125 1.41 x 10 - 5

F. T. Kitlinlki & Associate$, Inc.
Harrisburg. PennlyIvanla
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F. T. KITLINSKI & ASSOCIATES
REPORT ON HYDRAULIC PRESSURE TESTING

Bering No. DC-78-18
Sheet No. .L of 1
Dte ... . %-16-78

Big Creek Flood Control Project
Projeot Loegation Cleveland, Ohio Projeot No.78-03-2613
Boring Losatioe N 650,138 E 216,044_ lev. Top of Boring 620.2
Driller- G. ,Mellott , , ,No, of Moter

TART I ON FWW T

Scotloa of hole tilted. ter tQa41nK
Depth Elevationi o Press. Time Time TimeAt At Total C.F.

From To From To Gag* Start- Stop- Min- Start Bad C.F. Water
Lbs./ ed pod utea of of Water Per
Sq.In. Test Tent Used Ia.

I.t. o.f.
13.0 '18.01 1 " uld. _r et

12.0 1 "0Q - ihl fract n red rock.

PART 11 MOLDING TEST - IAXINUN PRESSURE 50 9.s.1.
_____ Time on Each 10 lb. Dies
bSttl..of..--I-.--*-A Gage pressure at test intervals from

... hp Elevation 50-40 40:30 30-20 20-10 10-0
From To From To lb. ' lb, lb. I lb. lb.

(or higher presures If necessary)

13.0 1.0Could n-o-eatna r e
12.0 17.LJ - -Q0 to highl.' fracture d bedrock. I

DESCRIPTION OF OPERATIONS AND GENERAL INFOIMRATIONt
Bier. Top Rook
Rotten Boring

REMARJ t

Inspeotorws Signature

A2- 91
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